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THE U. S. BATTLESHIP “ILLINOIS,” built by the 
Newport News Shipbuilding & Dry-Dock Co., made an 
average of 17.31 knots under forced draft, in her officia! 
speed trial of June 13. The course was 83 knots long. 
off Cape Ann, and the conditions were perfect, with a 
smooth sea. The course was marked off in 6.6-knot 
lengths, and in going out these lengths were made at the 
following rates per hour: 17.3, 16.97, 17.84, 17.8 and 17.52; 
the average out was 17.36 knots. On the return trip, the 
average was 17.26 knots. The ship steered remarkably 
well, and she made a complete circle in 3 m. 10s. on a 
diameter of 300 yds., or, within three times her length. 
The engines worked perfectly; with 118 mean revolutions, 
or 119% on the spurts, The boilers carried an average 
pressure of 180 Ibs., and the forced draft was 1 in. mean 
and 1% ins. maximum; about 50 tons of coal were used on 
the trip, and the fireroom temperature was about 100°. 
The contract speed was 16 knots. 


THE BATTLESHIP ‘“‘WISCONSIN,”’ built by the Union 
Iron Works, of San Francisco, Cal., had a late 48-hour 
sea trial under natural draft, to test her seaworthiness. 
Under these conditions she averaged 16.45 knots for two 
hours, and 15.3 knots for the 48 hours. All of the guns 
were also tried with shot, and everything found satisfac- 
tory. But on her way down the coast from Puget Sound, 
and under forced draft, the ‘‘Wisconsin’’ is said to have 
made 18.6 knets for two hours. 

THE U. 8S. DRY DOCK AT PORTSMOUTH, N. H., com- 
menced about one year ago, is reported as about half 
completed. This dock will be 775 ft. long over all, 725 
ft. long on the floor, 130 ft. wide at the coping, 80 ft. wide 
at the floor, with a depth of 30 ft. over the sill at mean 
high tide. The foundation excavation is in solid roek; 
with a granite floor 4 ft. thick laid on 12 ins. of concrete; 
upon this will rest the keel-stones, 4 ft. high, with their 
tops on a level with the sill, Three powerful centrifugal 
pumps, lifting 48,000 gallons of water per minute, will 
empty the dock in about two hours, and three electric 
motors will operate these pumps. The previous lack of 
fresh water at this yard has been overcome by the con- 
struction of a new plant; taking water from Folly Pond, 
in York, and leading it 14 miles in 16-in. pipes to a 100-ft. 
standpipe on Seavey Island, having a capacity of 500,000 
gallons. The estimated cost of this plant is $100,000. A 
yard railway, with 10,000 ft. of tracks. is also being laid; 
and a number of new buiMings are being constructed of 
steel and brick with granite trimmings. 


THE CHIGNECTO MARINE TRANSPORT RAILWAY 
Co. is still sufficiently alive to hold a general meeting of 
its stockholders, as reported in the London ‘Railway 
News," All that the chairman could tell them, however, 
was that efforts were still being made fo interest the 
Canadian government in the project, and there was “a 
glimmer of hope’ that the negotiations would succeed. 
Meanwhile, he reported that the work already done upon 
the ship railway was in good condition. The old board 
of officers was re-elected. 

THE CONTRACT FOR THE TIDAL CANAL, between 
San Leandro Bay and Oakland, Cal., has been awarded to 
the /tlantie & Pacific Dredging Co., says the Oakland 


“Enquirer.” The quantity to be moved is 1,300,000 cu 
yds., and the material has to be carried some distance by 
railway, to make a fill on the western front of the city 
The price bid was 19.7 cts. per cu. yd. Some of the 
papers of San Francisco contend that all of the four bids 
were toc high. 


THE IMPROVEMENT OF THE RIVER THAMES by an 


-American syndicate is discussed in the London ‘Daily 


Mail.’’ At present a vesse] drawing more than 25 ft. is 
exposed to the chance of running aground below Graves- 
end; and in some states of the tide a 6,000-ton ship cannot 
get into Tilbury docks. The warehouses, railways and 
loading and unloading facilities are also very inadequate 
The ‘‘Mail’’ does not say just what is to be done; but it 
approves of the thorough rectification of the channel and 
the building of new docks, warehouses, railways, etc., and 

> filling up of old docks now useless. 

THE SUBMARINE TORPEDO-BOAT “FULTON” was 
launched on June 12 from the yard of Lewis Nixon, at 
Elizabethport, N. J. This is the first of the submarine 
boats of the Holland type ordered by the government, and 
she is built as a test-ship for the type. The ‘‘Fulton’’ is 
G3 ft. 4 ins. long, 11 ft. 9 ins. diameter, and has a 32-in. 
conning tower, 2 ft. high. The total weight of the boat 
is 103 tons, with 120 tons displacement when submerged. 
The motor is a 150-HP. gasoline engine, to be used when 
running on the surface and for charging the electric and 
compressed air accumulators. For submarine propulsion 
a 70-HP. electric motor wil! be employed. The estimated 
speed on the surface is 10 knots, and 7.5 knots submerged. 
The radius of action is 400 miles in ordinary cases, and 50 
miles totally submerged. She will carry five torpedoes, 
instead of three as in the original ‘‘Holland.”’ 

THE GREAT NORTHERN STEAMSHIP CO., belonging 
to the Great Northern Railway, is building two steam- 
ships for the Eastern trade at New London, Conn., which 
are to cost $2,500,000 each. They are primarily cargo- 
carriers, and will be 630 ft. long, 73 ft. beam and 56 ft. 
deep. Five continuous decks extend the whole length, 
with three partial decks amidships. They will be fitted 
with the latest appliances for handling cargo; and the 
holds have a cubical capacity sufficient to stow 28,000 
tons of coal, and the deadweight carrying capacity at nor- 
mal draft is 20,000 tons. They will carry 150 first-class 
passengers amidships, 100 second-class, 150 third-class and 
1,000 steerage passengers. The propelling machinery 
consists of two sets of vertical, direct-acting, triple-ex- 
pansion engines, with 29, 51 and &9-in. cylinders ani 57-in. 
stroke. The propellers are 20 ft. diameter, and at 90 rev- 
olutions per minute are supposed to drive the ship at 14 
knots speed. .There are 16 Niclausse water-tube boilers, 
with a total grate surface of over 1,000 sq. ft., and heat- 
ing surface of 40,000. sq. ft. The total power is 10,000 
I. HP.; in addition to an unusually large electric plant of 
700 HP. and other auxiliary motors amounting in all to 
1,800 HP. These ships are unusually strong and heavy 
in their build, the frames alone being 30 ins. apart and 
12 ins. wide, and the average size of plate is 25 x 6 ft. 
and weighs 2% tons. Some parts of the upper works are 
83 ms. thick in solid metal. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Philadelphia & Reading Ry. at Pax- 
tang, Pa., on June 15. An extra freight train collided 
with some runaway cars, wrecking the engine and cars 
and killing one man. 


THE FERRY BOATS ‘Mauch Chunk,” of the Central 
R. R. of New Jersey, and ‘‘Northfield,”” of the Staten 
Island Rapid Transit Co., collided on June 14 near their 
slips at the Battery, in New York city. The “Northfield,” 
which was crowded with about 1,000 passengers, sank in 
about 15 minutes after the collision, but not until it had 
by its own power almost reached a nearby pier. Many 
tugs and other small craft came to the rescue of the 
passengers, many of whom had leaped or had been thrown 
into the water. Four or five persons are reported missing, 
but so far only two bodies have been found. The re- 
sponsibility for the accident has not yet been fixed. 

THE UNITED STATES TRANSPORT “Ingalls” was 
wrecked while being repaired in a sectional floating dry- 
dock at the Erie Basin, in Brooklyn, on June 14. Men 
were employed in shifting the ballast of pig-iron when 
the ship suddenly listed and the starboard shorers gave 
way. The dock was wrecked and sank with the ship. 
One man was killed and many were injured, and the boat 
was considerably damaged. 


A BOILER EXPLOSION is graphically described in the 
Philadelphia ‘‘Evening Telegraph’’ of June 15. The en- 
gineer of a cooper shop at 30th and Market St. on the 
morning of that day started the fires under the boilers and 
“‘set about examining the water gage on the engine,’’ when 
suddenly ‘‘the-fire-gate on the big boiler flew open and 
an explosion occurred.’’ The explosion wrecked the boiler 
and ‘‘the contents of the steam-chest enveloped the engi- 
neer’s head and the upper porticn of his body,’’ but there 
are hopes of his recovery. The best theory of the acci- 


dent, according to the ‘‘Telegraph,'’ is that “‘the excessive 
dampness in the air this morning affected the draft tn 
the boiler and in consequence the fire flowed back, caus 
ing the steam tank to explode."’ 

THE SUPPRESSION OF FACTORY SMOKE is being 
investigated by the Mutual Boiler Insurance Co., of Bos- 
ton, and the first report has been submitted by Mr. Ed- 
ward Atkinson, President of the company. In summing up 
the replies so far received, he finds as follows: In works 
under effective management the quantity of coal consumed 
per horse-power hour ranges from 1.25 te § Ibs. of’ bitu 
minous coal. The quantity of water evaporated per pound 
of coal ranges from 6% to il Ibs. Complete combustion, 
free of smoke, except for a few minutes after charging, 
has been attained by skilled hand-firing; but Mr. Atkinson 
says that such skilled hands are rare, and soon find some 
thing better to do. Mechanical stoking is a aurer method 
of preventing smoke; it works a large saving in coal, and 
yields more uniform results in making steam. Coal burned 
ignorantly with insufficient air develops carbon monoxide, 
and yields less than two-thirds the amount of heat pro- 
duced by the same coal burned intelligently. Fuller re- 
ports will be submitted when more details are received 
from a greater number of works. 

BIDS FOR GARBAGE DISPOSAL at New York will be 
received on June 27 by Mr. P. E. Nagle, Commissioner of 
Street Cleaning. Only the boroughs of Manhattan and 
the Bronx are included in the calk for bids. and the bulk 
of the work will pertain to the latter borough. The es- 
timated amount of garbage from Manhattan is 450 tons 
per day. The contract will run for five years from Aug. 
1, 1901, and will include the reception of the matertal at 
the city dumps, on the river fronts, its removal from there 
and its final disposal. The contract ts now held by the 
New York Sanitary Utilization Co., which hae reduction 
works at Barren Island. These works were described {ii 
our issue of Feb. 1, 1900. 

PRELIMINARY STUDIES OF THE PASSAIC VALLEY 
sewage disposal problem are to be made by 
engineers, employed by the State. S: werage Commission 
The engineers reported as having been engaged are as 
follows: Mr. Wm. Ferguson, ex-City Engineer of Paterson: 
Colin R. Wise, City Engineer of Passate; Robert M. Wat 
son, Borough Engineer of Rutherford: Ernest Adav, Engi 
neer Department Streets and Sewers, Newark, N. J It is 
understood that the work of these engineers will be large 
ly local and independent, each of the other, tn character 
but that they will confer together to a greater or leas 
extent. It is also stated that their several reports wil! 
be submitted to other engineers for final considerat'on 

FOURTEEN STREET RAILWAY FRANCHISES in 
Philadelphia, almost unlimited in scope, have just been 
rushed through the city council and signed by the Mayor. 
This action was preceded by like headlong legislation at 
the State Capitol, which appears to have removed all re- 
strictions on street railway franchises throughout the 
commonwealth. It is said that immediately preceding the 
date on which the new corporation law was to go Into 
effect the railways centering in Harrisburg, and the hotels 
in that city, were crowded by would-be incorporators de- 
sirous of securing the two years of protection from all! 
rival companies conferred by the new law on the first 
company to claim any given route. The Philadelphia 
franchises permit the construction of elevated, surface or 
underground street railways, and perhaps a combination 
of the three. They were granted to what are termed the 
Foerderer-March street railway companies, with which 
Mr. Robt. H. FPoerderer is connected. A franchise ap- 
Dlication from Albert L. Johnson, tn behalf of the Phila- 
delphia & Lehigh Traction Co., offering 3-ct. fares and 
free transfers, was pigeon-holed by the city council. An 
offer from Mr. John Wanamaker to give $2,500,000 for the 
14 franchises so hastily passed, received no more atten- 
tion. . There is talk of testing the validity of the fran- 
chises in the courts. 


THE LONG ISLAND EXTENSION RAILROAD CO. was 
incorporated at Albany on June 18 with $1,000,000 capital. 
This company is to build and operate by electricity or 
other suitable power a tunnel about four miles Jong con- 
necting the Long Island Railroad property in Long Island 
City and a point in Manhattan Borough “south of 50th St. 
and west of Broadway.’”’ This tunnel would pass under 
the East River, and the city terminal referred to ts pos- 
sibly the Manhattan end of the proposed North River 
bridge. The tunnel company evidently has the backing 
of the Pennsylvania R. R. Co., as Mr. Samuel Rea, Vice- 
President of the Pennsylvania R. R. Co., is President of 
the tunnel company, and Mr. Wm. H. Baldwin, President 
of the Long Island R. R. Co., is one of the directors. 


—— 


THE NEW U. 8. MINT at Philadelphia was completed 
in April of this year, and was accepted by the govern- 
ment on June 13. Work on the building was com- 
menced in April, 1898, and the genera] dimensions are: 
318 ft. long by 208 ft. wide. The cost was something over 
$2,000,000. The silver dollar vaults in the basement will 
hold $100,000,000, and $70,000,000 arv stored there now. 
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NEW PASSENGER, DINING AND OBSERVATION CARS. 


A number of railways are now adding to their 
passenger equipment cars specially built for ser- 
vice on the fast and long-distance trains, on 
which special attention is given to the comfort 
and convenience of the passengers, While no great 
novelties in structural design appear to be intro- 
duced, and while matters of interior finish (which 


each end and two side doors 4 ft. 2 ins. wide. The 
part occupied by passengers is 38 ft. 6 ins. long, 
and has 12 pairs of seats, with an extra seat op- 
posite the toilet room, giving seating capacity for 
50 passengers. 

The parlor cars arethesame length as the coaches, 
but 10 ft. wide over the sills. At one end are the 
smoking room, buffet and men’s toilet room, while 


FIG. 1. PARLOR CAR FOR THE CLEVELAND, CINCINNATI, CHICAGO & ST. LOUIS RY. 
Barney & Smith Car Co., Dayton, O., Builders. 


are the most conspicuous features of many of the 
cars) are not of general interest to our readers, 
yet some of them are of interest on account of 
their size or certain features of their design, and 
examples of a few cars of the above class are 
illustrated herewith. 


DAY CARS AND PARLOR CARS; C., C., C. & 
ST. L. RY.—To provide new equipment for thefast 
through train service between St. Louis and Buf- 
falo, and Cincinnati and Buffalo, and also for the 
day trains between Chicago and Cincinnati, and 
St. Louis and Cincinnati, this road has had suffi- 
cient cars built to make up ten complete trains. 
One train of the new cars, consisting of a combina- 
tion baggage and smoking car, three coaches and 
a parlor car, has recently been sent over the entire 
system for exhibition at the principal cities. A 
special feature of the cars is their great length 
and unusually large seating capacity, so that it is 
estimated that none of the through trains will 
require more than one combination car, two 
coaches, one or two parlor cars, a dining car and 
the usual through sleeping cars. i 

The day cars or coaches are 70 f!. long over the 
end sills and 77 ft. 6 ins. over the vestibules, or 
78 ft. 8 ins. over all. The width is 9 ft. 10% ins. 
over the sills, the cars being 1 ft. wider than the 
ordinary coaches, and set higher, so as to require 
an additional step to the platform. Lavatories as 
well as closets are provided for both sexes. This 
is a very commendable practice, and adds much to 
the comfort of the passengers on long through 
runs. In the body of the car there are no less than 
21 pairs of seats, with extra seats at one corner, 
so that the car has seating capacity for 
S87 passengers. The windows are 28 ins. wide in 
the clear, with glass 24 x 25 ins. The cars have 
the Buhoup wide vestibules, and all the venti- 
lators are protected by dust and cinder-proof 
screens. They are lighted with compressed gas 
on the Pintsch system, having seven lamps in- 
side and one over each platform. They are h atea 


at the opposite end are a stateroom and the 
women’s toilet room. A writing table is fitted in 
one corner. There are 22 revolving chairs, and the 
total number of passengers accommodated is 37. 
The car is lighted by 13 Pintsch lamps, of which 
six are in the main saloon and two over the plat- 
forms. The weight is 53 tons, or about 3,209 Ibs. 
per passenger. 

The interior finish is very handsome, polished 
wood and inlaid work being largely used, while 
different colors are used for the upholstering and 
painting in the different cars. The exterior de- 
sign of all the cars is alike. They are very 
striking in appearance, being painted a bright 
orange color with a crimson letter board, and all 
lettering and decoration in gold leaf. The vesti- 
bule doors are of polished mahogany, Fig. 1 is an 
exterior view of one of the parlor vars, and Fig. 2 
is an interior view. All these cars have been bypilt 
by the Barney & Smith Car Co., of Dayton, O. 
For information and photographs we are indebted 
both to the builders and to Mr. W. J. Lynch, Gen- 
eral Passenger Agent of the C., C., C. & St. L. Ry. 

DINING CARS; C., B. & Q..R. R.—As recently 
noted in our columns, the Chicago, Burlington & 
Quincy R. R. has added to its equipment severa: 
large and elaborate dining cars, one of which is 
shown in Fig. 3. These cars are 70 ft. long over 
the sills, 78 ft. over the platform, 10 ft. 4 ins. wide 
over the sills, 9 ft. 5 ins, high from floor to ceiling, 
and 14 ft. from the rail to the top of the roof. The 
car will seat 30 persons at the ten tables, the tables 
on one side being for two persons, and those on 
the other side for only one person. The weight is 
120,000 Ibs» or 4,000 Ibs per passenger. 

The dining room is 32 ft. 2 ins. long, and the 
tables are spaced 6 ft. 4 ins. c. to c. and are 2 ft. 
8 ins. wide. There are five Pintsch gas lamps in 
this room, and an electric fan at each end. At one 
end of the car is the buffet, with a wine locker 
and Bohn refrigerator, the ice for which (as well 
as for all the other refrigerators) is put in from 


FIG. 3. DINING CAR; CHICAGO, BURLINGTON & QUINCY R. R. 
Pullman Car Co., Chicago, Builders. 


by steam, the temperature being regulated by a 
thermostat in each car. The cars are mounted on 
six-wheel trucks and weigh 50 tons, or about 
1,287 lbs. per passenger. 

The combination cars are very similar to the 
above, but have no platform on the baggage end. 
The baggage room is $1 ft, long, with a door in 


the top of the car. The heater, linen locker, etc., 
are also at this end of the car. At the other end 
are the kitchen and pantry, with cooking range, 
provision chests, refrigerators, etc. A partition 
across the platform screens the kitchen from the 
view of passengers entering the car at this end. 
The cars are equipped with the Gold car-heating 


system and lighted by acetylene gas on ¢} 
& Westlake system. The interior fin 
black Flemish oak, with the ceiling in y. 
the upholstering in dark red. The ex;. 
pearance is of the latest pattern, and ;: 
noted that there is no belt rail or moldi: 

level of the window sills, the vertical « 
extending from top to bottom. This is 
recent innovation in exterior treatment. 

are mounted on six-wheel trucks. These co 
built by the Pullman Co., of Chicago, 

plans and other information we are ind. 

that company, as well as to Mr. P. § : 
General Passenger Agent of the C., B. & () R 


OBSERVATION CAR; NORTHERN Ic 
RY.—The car shown in Figs. 4 and 5 is a), 
vation and pleasure car for very long ru: 
equipped with a variety of conveniences. | ns 
of the cars specially built for the Northern | fi 
Ry. for use on the “North Coast Limited” 
running between St. Paul and Portland, 
miles. At the rear is an observation pla m 
partly sheltered at the sides, the end of t) 
body being set back, as shown. In the hoo! vor 
this platform is formed an ornamental dom: : 
observation room, opening upon the pla'' -m 
is 16 ft. 3 ins, long, and fitted with 14 mo 
chairs. The side windows of this room are § ¢t 
wide, and the end windows reach rearly ¢ 
floor. Beyond this are four fixed seats, a wr ng 
desk and bookcases, A corridor runs thence 4). 


Fig. 2. Interior of Parlor Car; C., C., C. & St. L. Ry. 


one side of the car, and from this open the 
women’s toilet room, barber shop, bath room. 
buffet, and two smoking rooms, each of the latie: 
having six chairs and a folding table. The meii’s 
toilet room and the heater occupy opposite cor- 
ners of the end of the car. 

These cars are 70 ft. long over the sills, 78 ft 
over the platforms, and 10 ft. wide. They are 
mounted on six-wheel trucks. For plans, informa- 
tion etc., we are indebted to the builders, the Bar 
ney & Smith Car Co., of Dayton, O., and also |: 
Mr. Alfred Lovell, Superintendent of Motiv: 
Power of the Northern Pacific Ry. 


DAY CARS; INTERCOLONIAL RY.—Amon: 
the numerous passenger cars now under constru: 
tion by the Barney & Smith Car Co., are sever 
for the Intercolonial Ry., of Canada. The speci: 
feature of these cars is that the exterior sheathir: 
is of narrow vertical strips of varnish: 
mahogany. When new this is of a very light tin 
but it soon darkens with exposure. The appea' 


- ance, however, is.quite different from that of th 


Canadian Pacific Ry. cars, which have an exteric 
finish of redwood. Mr. G. R. Joughins, Mechanice 
Superintendent of the Intercolonial Ry., inform 
us that the varnishing of the natural wood | 
found very satisfactory, and is more economic: 
than painting, if care is taken to use the very bes 
varnish. 
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SPECIFICATIONS FOR FIRE PUMPS. “The capacity of the motor should be probably at least obtained permission to use any or all of the existing 


annual meeting of the National Fire 
ve Association, three committee reports 
umps were presented. The one on “Biec- 
t Pumps” was supplementary to a report 
the previous annual meeting; this was 
1 by Mr. C. M. Goddard, of Boston. The 
n “Steam Fire Pumps” and “Rotary Fire 
> were presented by Mr. W. H. Stratton, 
cord, Conn. Abstracts of the three re- 
re given below. 


25% larger than necessary to run the pump at full output, 
and must be capable of sustaining the full output capacity 
of the pump, at full speed, and at a water pressure of 100 
Ibs. per sq. in. for 10 consecutive hours, without any ex- 
cessive rise in temperature in any part of the apparatus, 
and without any undue depreciation in the insulation.” 


ROTARY FIRE PUMPS. 


The best designs and products now available are perhaps 
as good as your committee could expect, but it is the un- 
fortunate surroundings that make this kind of pump so 
questionable. 


standards, and also believes that the corrections and re 
quirements which we are about to submit will meet with 
his approval and adoption. The Freeman specifications 
have beeg in force since 1895, although the preliminary 
work and development covered a period of five years prior 
to that date, and as the specifications will be printed in 
full in connection with this report, the existing conditions 
and the objections to certain items and the proposition for 
their correction will all be embodied in the records of this 
year’s convention. 

The fire pump is the main reliance and safeguard against 
fire involving immense money values. Therefore, it is 


Opservatan Qoservation Foom Toilet Barber 


FIG. 4. FLOOR PLAN OF OBSERVATON CAR; NORTHERN PACIFIC RY. 


BLECTRIC FIRE PUMPS. 
: year your committee on electric fire pumps prefaced 
-eport with the following statement: 

I: .bould be readily understood that the recommenda- 
i ‘nd suggestions which your committee shall make, 
must of necessity be largely those which are founded on 
theory rather than practice, as the actual experience with 
electric fire pumps is extremely limited. 

After the lapse of a year your committee does not find 
that the actual experience with elecfric fire pumps has 
been increased to any material extent. It therefor, sub- 
mits only th following additicns: 


PROTECTION OF DEVICES.—The starting apparatus 
circuit breaker and all the necessary electrical devices 
must be so enclosed as to be thoroughly protected from in- 
jury by moisture or otherwise. The motor must be thor- 
oughly ventilated. 


STARTING DEVICES.—When circumstances render it 
advisable to install an electric fire pump that shall be au- 
tomatic in its action, we would, for the present, recom- 
mend that a small air-pressure tank be connected with the 
system between the electric pump and the check valve 
against the second supply. The pressure in this tank to 
be maintained by a small pump, either automatic or not, 
in a manner similar to that which would be employed to 
maintain the air pressure in a dry system. The main 
pump to have an automatic starting device which would 
only operate when the pressure in the air tank fell to 
6624% of the normal, The pump to then start at full speed 
and so continue until shut down either by hand or by the 
automatic device. This device, however, need not be so 
arranged as to stop the pump automatically; if it is so ar- 
ranged, it should not act until the normal pressure has 


Barney & Smith Car Co., Dayton, O.; Builders. 


The location of these pumps is usually in a wheel-pit in 
an out-of-the-way place, subject to many variations of 
conditions, alternating dry and wet, hot and cold where all 
parts rapidly accumulate rust. The operation involves the 
most dangerous conditions. Starting a rusty device, all 
east iron, perhaps in a temperature below freezing, after 
long disuse, putting it immediately under high velocity 
and excessive journal pressure, invites a disasfer. We 
rarely find them properly supplied with the right kind and 
quantity of lubricant, and we feel it only necessary to re- 
port that just as few of these pumps as possible should be 
used, that they should be located to the best advantage as 
suggested by the underwriters where they have the op- 
portunity, and that they should be provided with all the 
safeguards known to be needed, namely: 


1. A barrel of well-chosen lubricant. 

2. A check valve to guard against the loss of water from 
other sources should the pump go to pieces. 

3. A pop or spring relief valve to avoid dangerous pres- 
sure. 

4. Securely set upon reliable foundations to prevent vi- 


bration or strain, preferably to be driven by separate 
wheel, 


5. If geared to the general power, all other machinery 
should be arranged to throw out by friction clutch at or 
near the pump. 

6. Friction gears, or (if possible to find) a reliable 
clutch, should be the means of attaching power to the 
pump; both the pump and the gearing to be so securely 
fastened that they cannot shift when the gears or clutch 
are thrown in. 

STEAM FIRE PUMPS. 

At the last meeting, your committee reported that the 
specifications then in force concerning the construction of 
the Underwriters’ pump were found acceptable, and at 


FIG. 5. OBSERVATION CAR OF “NORTH COAST LIMITED;” NORTHERN PACIFIC RY. 


been reached. In all cases where an aufomatic starting 
device is used an independent hand-starting device should 
also be provided. 

Other things being equal, preference should always be 
is to a pump having the least number of reductions of 
speed. 

Under the head of motors in our original report, the sen- 
tence reading “The capacity of the motor should be prob- 
ably at least 25% larger than necessary to run the pump 
at full output,” should be amended to read as follows: 


that time we had no recommendations to make for correc- 
tion. Our views are changed at this time, however, to the 
extent of making some suggestions in the specifications 
and urging a program under which the laboratory officials 
shall be able to obtain strict adherence to the requirements 
as presented. 

It is proper that we should make acknoledgment to 
Mr. John R. Freeman (M.Am.Soc.C.E£.), who compiled the 
original requirements for the Underwriter pump. The 
chairman of this committee has conferred with him and 


necessary that we should carefully prepare specifications 
and plan to see that they are strictly adhered to, and fur- 


ther, to include in our requirements the proper means for 
its safe location, correct pipe connections, provision for 
the proper auxiliary apparatus and to guard it against ac- 
codent from falling buildings, freezing and all other means 


of disqualification. 

1. While it is specified in the requirements that ‘‘on the 
pump-maker rests the responsibility for first-class work- 
manship, good material and proper strength,’’ and with 
due allowance for the uncertainty concerning the results of 
iron castings and the possibility for hidden defects, despite 
the best efforfs, your committee feels that makers should 
be called upon to guarantee that after their best efforts are 
carried out they will still replace promptly and without 
cost any defective parts, more especially the iron cast 
ings. The inspectors of the department in charge of your 
chairman have found a number of accidents resulting in 
breaking of various parts of fire pumps and have sent 
pieces to the office which show that the castings were de- 
fective. It would appear that the makers’ interest would 
prompt them to avoid spending the time and money in 
volved in putting the pump together having a defective 
cast-iron part, as the value of iron would be insignificant 
compared with the labor involved. This is a feature of 
administration that can be best adjusted by whatever au 
thority has in charge putting into execution any standard 
that we may adopt, making necessary arrangements with 
the manufacturers, but we can show samples and quote 
cases indicating that much improvement on the part of the 
makers is needed in the main castings for the pump. 

2. Time has developed the fact, and we have the parts 
here to show, that the water valves of the pump require 
considerable improvement to prevent their giving out, dis- 
qualifying the pump and the parts going into the fire pro- 
tection system and perhaps stopping up the sprinkler 
mains. We recommend that the base of the valve be 
screwed into the valve deck, as involving the safest condi- 
tions so far brought to our notice. One valve, which we 
exhibit, seems to show that it was probably loosened by 
vibration and washed away and found in a hydrant, not 
being screwed into the valve deck but fastened by a taper- 
ing wedge joint. We have, however, Mr. Freeman’s state- 
ment that valves screwed in have worked out by vibration. 
Therefore, your committee would suggest that the base 
should be screwed into the valve deck and then fastened to 
prevent turning by vibration. 

3. The next feature that has developed a weakness is 
the screw where the stud that holds the spring is fastened 
to the center of the valve base. This attachment is some- 
times liberated and has worked out, probably by vibration, 
allowing the vaive stud and spring to be washed into the 
fire mains, and being found in a hydrant. It is most 
fortunate that these parts did not enter and fill a pipe 
leading to spr‘nklers. As this can be more readily ad- 
justed than the fastening of the valve itself into the deck. 
it is suggested that it be screwed through the base and 
one of the many known mechanical means of preventing 
the turning of the stud resorted to, preferably such a plan 
as will permit the taking out of the stud while in the valve 
deck in order to replace the rubber valve, which is often 
necessary. 


4. The next feature is the rubber valve itself, and we 
have samples to show the effect of pressure holding a poor 
composition so tightly upon the valve base that the im- 
print of the web and frame is shown bedded deep into the 
face of the valve, which, of course, will ruin the tightness 
of the valve. The quality of rubber should be definitely 
stated and means taken fo positively obtain adherence to 
the requirements. 


5. The next item is the plate upon the top of the rubbet 
valve which prevents the spring bearing upon the rubber, 
and also by the annular bead or ring holds the spring in 
proper adjustment and prevenfs it from getting out of po- 
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sition. The lack of this plate permits the spring to work 
to one side, then buckle and tangle the spirals, throwing 
out of adjustment the relations of the valve fo the duty re- 
quired, for it makes a great difference in the operation of 
the pump; in one way cutting down the capacity, and in 
another making the pump slam unless these springs are 
in correct posifion and adjustment. 

We have two samples of new valves. The one appar- 
ently in full conformity with the standard lacks the plate 
just described, although the number of webs is four in- 
stead of six, which means the giving out of the rubber 
valve disks more rapidly The other sample has the prop- 
er number of webs and the plafe upon which the spring 
rests, but is made to be fitted into the valve deck on a 
smooth taper. No doubt there are many pumps to-day 
disqualified wholly or in part in this way, and we may ex- 
pect to find after the loss of a property that such valves 
have been torced into the mains and obstructed the flow 
of water to the fire apparatus. 

6. In regard to the priming pipes, we exhibit one of the 


special check-valves showing the result of its operation * 


under high pressure, which indicates that they have not 
been made heavy enough and that the lift of the valve has 
been too great. A revision of the requirements should in- 
volve making this valve of proper strength and adjusting 
the lift from the seat to a minimum. This, we under- 
stand, the makers have under consideration, but if they 
are brought within the guarantee it will prevent putting 
out parts that will be necessary to replace at their ex- 
pense. 

7. In the Freeman specifications, the outlef from the 
discharge of the pump is illustrated showing the air 
chamber directly on top and the hose valves connected on 
the side of the eloow. The intention of the designer in 
this arrangement was to make the pump available as an 
individual apparatus, so that everything could be shut off 
by one gate valve and hose streams, attached directly 
upon the pump and its full capacity obtained in that way. 
Unfortunafely, however, the usual location of fire pumps 
makes the valves thus attached inaccessible or dangerous 
to use. It is usually necessary to make a short bend in 
all or part of the hose streams leading from the pump. 
Such a strain immediately at the pump, where the full 
shock of the valve pulsations are delivered, is liable to 
burst or blow the hose off the coupling. This has hap- 
pened many times. Your committee therefore recom- 
mends that the velves shall not be attached in this way, 
but that a spool casting having flanges in three directions 
shall take the place of the present arrangement, so that all 
the outlets of the pump may be extended in the direction 
available and through the wall of the pump house, where 
the possibilities of blowing off the hose will be reduced, 
short bends in hose avoided and the washing of the attend- 
ant out of the pump house averted. 


By our committee’s suggestion the hose will be removed 
from the effect of the heat in the pump house, not only 
made more valuable, but its life prolonged, resulting in 
a saving to the mill owner and better protection to the 
insurance companies. 

8. In the specifications, a sight-feed lubricator is shown 
connected into the steam yoke. o doubt such an ar- 


Diagram Showing Method of Operation of the Coal- 
ing Barge. 


rangement will, for the quantity of oil it holds and the few 
drops per minute which it will feed into the steam cylin- 
ders, be a reasonable means of lubricating the pump for a 
short service provided the pump is in excellent condition. 
Unfortunately, experience shows that fire pumps are 
greatly neglected, and that they are set in places alter- 
nately damp and dry, hot and cold. The steam cylinders 
rust in damp and cold weather, and a hardened deposit 
accumulates from the oil that remains in them. Your 
committee would suggest a sight-feed lubricator of appro- 
priate capacity and in addition, and as a main reliance, a 
hand oil pump of at least a pint capacity, so that when 
the pump is called into full capacity after long disuse it 


As stated in the opening of this report, 
efforts tending toward the correction of a «:. 
commenced in 1890,.and the specifications ,, 
were issued in May, 1895. During the five y. 
the issue of 1895, the designer was in constan: 
with makers and for various reasons it is nec. 
they became thoroughly familiar with the co; 
volved in the specifications, which for a tim: 
the excellence of their products. At this tim. 
we do not feel that it is safe to recommend th 
of an Underwriter pump without a special cont; 
ing the complete specifications with apn agreem. 
part of the maker to comply thereto with appr: 
serious penalty attached. Until such an arrang. 
be put into effect, such as the Underwriter's 
now uses with other apparatus, we must rely 
manufacturers of these pumps, although the pr. 
dition of their products does not warrant us in « 


BOOK REVIEWS. 


CONGRES INTERNATIONAL DE SURVEILLA’: 
DE SECURITE EN MATIERE D’APPAREIL- 
PEUR, TENU A PARIS EN 1900. Secretaire 

M. Compére. Paris: E. Capiomont et Cie, 57 te 
Seine. Paper; 6% x 10 ins.; pp. 512. 


This record of the 24th Congress of the owners 
plants contains a number of papers upon the mai; 
and security of steam generating apparatus; inclu: the 
inspection of boilers of various types and under () 
of various countries; the tests of boilers; accid 
boilers; the purification of feed water; the inte: 
rosion of boilers; their manufacture, etc. These rs 
are written by men of experience and acknowledged 
thorities in Europe. 

A second volume, issued along with this, gives 4 
count of the 23d Congress of the same association, 
Paris in 1899. 

ELECTRIC LIGHTING.—Vol. II., System and 
Lamps. By Francis B. Crocker, P ie Profess. of 
Electrical Pg een in Columbia University. New 


York: D. Van Nostrand Co. Cloth; 6% x 9 ins: pp 
501; 3091 illustrations. $3. 

The first volume of this work was devoted to a doscrip- 
tion of the machinery and appliances found in the gen- 
erating plant of an electric lighting system. The presen: 
volume relates to the conductors for transmitting and 


distributing the current and to the various auxiliary de- 
vices, such as switches, cut-outs, meters, etc., employed iy 


connection with the same. It is designed to be a text-book 
for students and a hand-book for practicing enginecrs, 
and, hence, contains little that is either abstruse or de- 
tailed. It does contain, however, a plain, logical and clea; 
description and discussion of the methods and materials 
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FIG. 1. 


Another objection to the old method has developed in 
actual experience. It has been found that the pump is 
often permitted to take the place of a hydrant, and this 
requires that the equipment of fire hose shall be kept in 
the pump house, We have an illustration of recent date 
where the highest type of fire. hose was disqualified by 
heat acting upon the rubber within three or four months. 


Inboard Profile. 


may be given.a large quantity of oil to start it and over- 
come all of the disqualifications that may exist. Fur- 
thermore, a high-grade steam engine lubricant should be 
kept in a metal can (of say five gallons capacity) in the 
pump house, always at hand to recharge the hand oil 
pump and maintain a big fire pump in easy working condi- 
tion for a long period in a bad fire. 


THE CLARKE AUTOMATIC COALING AND WEIGHING BARGE. PLAN AND LONGITUDINAL SECTION. 


now in use for the distribution and utilization of elect: 
energy for lighting. Furthermore, the book is filled wi 
useful and well-executed illustrations and is excellen' 
printed. The author gives numerous references to co 
temporary technical literature. The scope of the work 
indicated by the titles ofstheé chapters, some of which a 
as follows: Electrical Distribution; Physical Properties 
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rs: Parallel Systems of Electrical Distribution; 
. of Electrical Conductors; Principles of Alternat- 
ents; Alternating Current Systems of Distribu- 
derground Electrical Conductors; Arc Lamps; In- 
ot Lamps; Lamps not Employing Carbon. In ap- 
are given the National Electric Code and the 
+ the Committee on Standardization of the Ameri- 
-ute of Electrical Engineers. 


Ke 


The automatic barge is designed to effect a rev- 
olution in the old-fashioned method of coaling 
steamers, which consists in shoveling into buck- 
ets the coal contained in a barge lying alongside, 
elevating these buckets by means of one of the 
steamer’s winches, and dumping them into the 
bunkers where the coal is stowed by trimmers. 

By the new method 
the coal in cont: inel 
in a steel barge of 
1,000 gross tons ca- 
pacity, divided by 
transverse bulkheads 


‘S way which runs the 


— into several com- 
i partments or coal 
eae n is raise 
Length : 144 ft. i 
30% oad Draft. above the bottom of 
th 17 ft. the barge, to accom- 
Capacity: 1090. | \ modate a passage- 


i 


! 

H 


K 


> whole length of the 
bins, just above the 
keel, and in which a 


= 
\ 
S. 
\ 


35 Hydraulic Ram train of buckets is 
y tome Dot drawn by an endlss 


ae =chain composed of 
flat steel links. There 
i; @re three square 
openings in the tot- 


tom of each bin, 


owe 


closed by sliding 


FIG. 2. TRANSVERSE SECTION OF CLARKE AUTOMATIC COALING BARGE. °°" 2 as each 


THE ZIEGLER-BALDWIN ARCTIC EXPLORING PAR- 
ty is to sail from Tromsoe, Norway, on June 25. There 
will be three ships in the outfit; the whaler ‘‘America,’’ a 
three-masted sailing ship of wonderful strength, fitted 
with an auxiliary steam plant and a single screw, will 
carry Mr. Baldwin and his party; the “Fridtjof,”” a Nor- 
wegian sealer, will carry stores and provisions as far 
north as Franz Josef Land, and the third ship, the ‘‘Bel- 
jica,” will carry Capt. de Gerlache and his party to the 
Arctic Ocean and land supplies on the east coast of 
Greenland. 


THE CLARKE AUTOMATIC COALING AND WEIGHING 
BARGE. 

We illustrate herewith a new method of coaling 

steamships which has been in successful operation 

for the past year in New York harbor by the Au- 


hole is opened, the 


coal, lying above it, 
slides down into the buckets The train. of 


buckets is moved by means of a steam eng ne 
in the rear compartment of the barge, through the 
horizontal passageway, then vertically upwards 
in a tower, then again horizontally to a_ scale 
house at the top of the tower, which contains two 
automatic weighing and recording scales, into one 
of which each alternate bucket is dumped. The 
coal then slides from the scales into two tele- 
scopic steel tubes, which deliver it into the bunk- 
ers of the steamer. The principle of the coaling 
barge is therefore similar to that of the well- 
known floating grain elevator, but the machinery 
is much heavier, and contains many devices to 
facilitate the handling of a somewhat intractable 
material like coal. 


The barge delivers the coal steadily at the rate 


FIG. 3. HYDRAULIC LIFTS UNDER THE FLOORS OF THE COAL BINS. 


tomatic Coaling and Weighing Barge Co., 71 
Broadway, New York city, to whom we are in- 
debted for the accompanying illustrations, and 
for the opportunity of making an inspection of the 
barge while in operation. 


of 125 gross tons per hour, and has been oper- 
ated for several hours at a time at a rate of 135 
tons. The whdle operation is almost noiseless and 
free from dust, and it is accomplished entirely by 
the machinery of the barge, without any hand la- 


bor, and without the assistance of any of the ma- 
chinery or crew of the steamer. 

Referring to the illustrations: Fig. 1 is a longj- 
tudinal vertical section and plan of the barge. Its 
dimensions are: length, 144 ft.; beam 30 ft.; depth 
18 ft. from deck to keel; draft, loaded, 14 ft. 

The rear compartment contains the boiler, en- 
gine, hydraulic pump, gearing and other appurte- 
nances of a complete power plant. The forward 
compartment contains the quarters for the crew. 
The other compartments are all devoted to coal 
bins. Each bin is 16 ft. long (in the direction of 
the length of the barge) and 28 ft. wide at its 
greatest horizontal section, and each discharges 
its coal into three openings 22 inches long by 24 
inches wide at its bottom. 


Fig. 2 shows a transverse vertical section of the 
barge, taken through one of the coal bins, and this 
view shows several of the most important ele- 
ments of the’ barge’s mechanism. First of these 
is the elevating floor, which is shown in its lowes( 
position at the right hand of Fig.2, and in its 
highest position at the left. Each of the movabl: 
floor sections is hinged at its lower edge, and at 
the outer edge almost touches the inner surface 
of the sides of the bin, which are formed in a 
curve, as is clearly shown in the drawing. 

Each of these movable sections of the floor is 
16 ft. long and 11 ins. wide, is strongly built, and 
therefore heavy, and supports a considerable load 
of coal. The lifting of each one is accomplishea 
by means of two hydraulic lifting rams, each with 
a plunger 6 ins. diameter and 42 ins. stroke, which 
oscillate on trunnions. There being two lifting 
jacks to each movable section of the floor it is 
essential that each one of the pair moves in har- 
mony with the other, so that neither one can get, 
in advance of the other, although thé loads upon 
the two may be very unequal. This is accom- 
plished by means of an automatic two-way hy- 
draulic valve, which governs the admission of wa- 
ter to both of the cylinders. As long as the outer 
edge of the moving floor section remains horizon- 
tal, while it is being lifted, the valve is in mid- 
position, delivering water equally to each of the 
two cylinders; but the instant that one end of the 
outer edge becomes tilted upward, the valve is 
moved so as to check or stop the water fiowing 
into the cylinder nearest that end until the hort- 


FIG. 7. THE CLARKE AUTOMATIC WEIGHING SCALE. 


zontal position of the outer edge is restored. This 
ingenious application of a single valve to contro) 
two or more hydraulic lifts connected to a single 
moving platform is adaptable to many other pur- 
poses besides the one for which it is used in this 
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barge. It is the invention of Mr. P. B. Clarke and 
is fully protected by patents. 


ee 


the gates when its clutch has been thrown into 


action. 


Still another me- 
chanical feature con- 
nected with the coal 
bin is a rotating 

picker bar, shown 


just above the gate 


rai 


Center Line 


¥ at the bottom of the 
bin, in Fig. 2. The 
coal in sliding down 
to the openings in 
the bottom of the 
bin often becomes 
blocked by wedging 
or scaffolding itself 
across the inclined 
surfaces of the lower 
part of the b'n, but 
it is easily started 


sliding again if it is 
touched with a bar 


or pick. This is the 


office of the rotating 
picker. It is driven 
by chain’ gearing 
from a shaft which 


is carried from the 


Half Cross Section. 


coal bins back to the 
engine room; and is, 


Part Longitudinal Section. at will, connected or 


FIG. 4. STEAM CYLINDER AND CONNECTIONS FOR OPENING AND CLOSING @sconnected from 


SLIDING DOORS UNDER COAL BINS. 


Fig. 3 is a photographic view of a row of the hy- 
draulic lifts under the moving floors of several of 
the bing. All of the lifts are supplied with water 
under pressure from a hydraulic pump and ac- 
cumulator located in the compartment at the rear 
of the barge. The valves controlling each pair of 
lifts are located near them, but the handles by 
which they are operated are located at a conven- 
ient position above them on the upper deck, along 
rod connecting each valve with its handle. 

The next features connected with the coal bin 
to be considered are the gates or doors which 
close the two rectangular openings in the bottom 
of each bin, and the method of operating them. 
They are simply flat cast-iron plates supported 
and operated on specially designed bearings by 
which the usual clogging of the coal is eliminated. 
They are opened and shut by a system of bell 
crank levers, shown in Fig. 4, which are operated 
through easily detachable jaw clutches, by means 
of a shaft which runs the whole length of the coal 
bins back to the stern compartment, where it is 
actuated by a steam cylinder. Handies located 
above each coal bin on the upper deck control the 


the shaft by a c.utch 
operated from. the 
deck. 

Leaving now the coal bins we come to the pas- 
sageway underneath them, which contains a rail- 
road track and a 
continuous train of 
buckets, called grav- 
ity buckets, which 
are pivoted and 
swung from 
links on both sides 
The links are car- 
ried on wheels which 
run on the rails. Th> 
buckets are show.) 
in Fig. 5. The lip 
of each overlaps the 
edge of its neighbor 
so that no coal ca’ 


below. The second bucket of each pair | 
when it reaches the hopper of a second s 
tle further along. The arrangement ic 
Fig. 6. The empty buckets then descend 
ond tower to a point a few feet above leck 
then travel to a point above the stern ’ 
ment into which they descend to the ic, th 
passageway. In this compartment the li: 
carry the buckets, forming an endless «: 
gage with a heavy sprocket wheel, which 
by gearing from the engine. 

The work done by the engine, when the 


delivering coal at the rate of 125 gross ob 
hour, is that of elevating this coal from vel 
of the track in the bottom to the level of :) ick 
above the scales, a distance of 75 ft., or 12: 244) 


x 75 = 21,000,000 ft. lbs. per hour, which | uiv- 
alent to 10.6 HP., besides the overcoming the 
frictional resistance of the moving bucket. jks 
and gearing, which is about 1 HP. A ling 
amount of power of the engine is also use: op- 
erating the horizontal shaft which actuates ro- 
tating pickers in the bins. The boiler fu... shes 
steam for the engine, for the steam cylin’ © seq 
for moving the gate valves under the c . ins, 
and for the hydraulic pump which suppli. iter 
to the hydraulic cylinders under the » ible 
floor sections. 

The steam engine is an ordinary slide vaiy.. en- 
gne rated at 20 HP. Its speed when movin. 125 
tons of coal per hour averages 200) revoli ions 
per minute, but it has been run as high «- 25 
revolutions. 

The boiler is a vertical tubular, 58 ins. diameter, 
rated at 50 HP., and run at about 60 Ibs. pro--ur. 

The automatic scale, shown in Fig. 7, is : re- 
markably efficient piece of mechanism. It oon- 


drop between th» 
buckets. As the 
buckets become 
loaded: by passing 
under an opening in 
the bottom of one of the coal bins, they then pass 
under the edge of this opening, where the trim- 
ming above referred 
to takes off the sur- 
- plus load and lets the 
buckets pass one af- 
ter the other, each 
with a uniform level 
load. 

The buckets while 
pivoted in the links 
are kept in a hori- 


zontal position by 


» 


Sectional 


clutches belonging to the levers of each of the 


gates, and also the valves of the cylinder, to ro 


tate the shaft and open or shut at will any one of 


an arrangement of 
guide rails. The train 
of buckets is moved 
along by means of 
the links to a point 
in the forward com- 
partment, where its 
direction is changed 
to the vertical, by 
the links passing 90° 


around a wheel, and 
its motion then con- 


FIG. 6. ARRANGEMENT OF SCALES AND DELIVERY TUBES. 


tinues upward, guid- 
ed by vertical tracks 
supported on the 
framework cfa 
tower to the top of 
the latter, where the 
tracks bend to the 
horizontal. The buck- 
ets then travel horizontally a short distance, when 
the coal in each alternate bucket is dumped into a 
hopper leading to a weighing scale located just 


Side Elevation. 
FIG. 5. ELEVATION AND SECTION OF COAL BUCKETS. 


Part Vertical Section 


sists of a rotating cylinder divided by sheet sive! 
partitions into four quadrantal sections or com- 
partments, each capable of holding % ton, or Sli) 
Ybs. of coal, In its normal position for receiving 
coal the partitions stand at an angle of 45° with 
the vertical, so that the opening of one of the 
compartments is directly upward. The whole 
weight of the cylinder, together with the coal 
that may be in one compartment, is carried on 


_ two journals, the boxes of which are movable v-r- 


tically a distance of 3 ins., between guides, the 
bearing of the boxes on the vertical guides being 
a set of four wheels, to diminish friction. ‘The 
weight on each of these boxes is supported !y 


well-made and nearly frictionless chain, cariied” 


over two ball-bearing pulleys to a heavy count:r- 
weight, as shown in the cut. These ball bear ng 
pulleys take the place of the knife edge pivots of 
ordinary scales. They are enclosed in dust-pr:f 
casings. 

The angle of the hopper delivering coal to ‘he 
scale is such that the coal slides down it a! 4 
moderate rate and the edge of the hopper {s <0 
close to the scale that when the compartmen: °{ 
the scale is full the coal is blocked in the hopr °. 
and there is no coal falling through the air. ‘| ° 
instant that there are 560 Ibs. of coal in the sc: '« 
the counterweight is overbalanced, and the sc ° 
begins to descend, a knife actuated by a hea:y 
weight suddenly cuts off the descending stream ©‘ 
coal, a latch is thrown open, the scale rota °§ 
through an angle of 90° and dumps its coal i: 
the hopper below, svhence it slides through 
telescopic tubes to the coal bunker in the stean ©. 
The coal having fallen out of the scale, the co: \- 


terweight brings the rotating cylinder back ° 
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year has been largely edu- 


FIG. 8. GENERAL VIEW OF CLARKE COALING BARGE. 


its highest position, with the next compartment in 
place to receive coal, and with the cutting off 
knife thrown back from the descending stream. A 
mechanical counting device on each scale regis- 
ters the number of dumps, and the record is re- 
peated by means of an electric connection to a 
register on the deck. 

The barge being supplied with two scales, and 
running at the rate of 125 gross tons per hour, 
each scale will be dumped 250 times in an hour, or 


. a little over four times per minute, thus allowing 


ample time for filling without shock. The ac- 
curacy of the scale is quite remarkable. Re- 
peated tests under the most rapid conditions otf 
working have shown that 


its mean error does not ex- 
ceed one-fourth of 1%. Its 
durability has also been 
thoroughly tested; the two 
scales on the barge, after 
a year’s use, are apparently 
as good as new, and have 
thus far required no re- 
pairs. 

This automatic weighing 
and registering of the 
amount of coal delivered by 
the barge is a matter of 
considerable importance to 
steamship owners. By the 
ordinary methods of ob- 
taining coal they must ac- 
cept the weights given by 
the coal operators, and 
they have no satisfactory 
check upon the accuracy 
of these weights. 

After the coal leaves the 
scales it slides down the 
telescopic chutes into the 
bunkers, where it is taken 
care of in the usual man- 
ner by the trimmers. By 
the use of a flexible end to 
the chute it is easy to carry 
the coal into the corner of 
the bunker, and thus great- 
ly diminish the trimmers’ 
labor. 

The whole crew of the 
barge consists of six men: 
1, the captain, who han- 
dies from the deck the 


levers operating all the machinery; 2, the engineer 
and fireman; 3, a man at the overhead winch to 
handle the chutes; 4, a man to ov_rsee the fillirg o° 
the bunkers; 5, a man in the scale house, who acts 
as a look-out; 6, the cook. 

The operation of coaling a vessel is done en- 
tirely without the assistance of any of the vess:2l’s 
crew, and without the use of any of its winches 
or tackle. There is only a small quantity of coal 
in motion at any one time, but it is moved so rap- 
idly and quietly, and without any interference 
with the work of unloading or loading cargo, as to 
be searcely noticeable. 

The work done by the barge during the past 


cational, coaling many in- 
dividual steamers beiong- 
ing to different lines so as 
to get vessel owners and 
agents acquainted with it 
It is the intention to take 
the barge to Philadelphia, 
Baltimore and other points, 
to show by practical dem- 
onstration what it can do. 
A new company is being 
organized for the purpose 
of regularly handling coal 
in New York harbor. It 
will have its own coal 
docks, where it will receive 
coal by rail and a fleet of 
barges, so that there will 
be no delay in coaling ves 
sels immediately upon their 
arrival in port. There Its 
every reason to believe 
that when a=_ sufficient 
number of barges can b+ 
built the new method of 
coaling vessels will en 
tirely supplant the old, and 
become as universal! as is 
now the elevator system o! 
handling grain. The ollicers 
of the Automatic Cvaling 
Barge Co. are: 

President—J. S. Nugent, 
vice-president of the Na- 
tional Folding Box & Pa 
per Co., and capitalist, 

Ist Vice-President--J, G 
Dettmer, of the Peo- 
ples’ Trust Co. and the Royal Baking Powder Co., 
of Brooklyn, 

Treasurer—H. M. Smith, Ist vice-president and 
cashier of Bedford Bank, Brooklyn. 

General Manager-—-P. B. Clarke, the patentee of 
the mechanical devices used in the barge. 

All of the above are directors in the company, as 
well as E. G. Blackford, president of Bedford 
Bank, Brooklyn. A, T. Leward, capitalist, No 
180 Hancock St., Brooklyn, and Hon. F. H. Wilson, 
Postmaster, Brooklyn. The two larger photo- 
graphic views, Figs. 8 and 9, show a side view of 
the barge, and also a view of the barge in position 
coaling a steamer. 


FIG. 9. VIEW OF BARGE IN OPERATION, COALING A STEAMER. 
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Thirty-four days seems like a very short time- 
allowance for the installation of a garbage dis- 
posal plant with a daily capacity of 450 tons, but 
that is all that is given under the call for bids 
now being advertised in New York city. More- 
over, only two weeks’ time intervenes between the 
first advertisement and the date of receiving bids 
Perhaps such a course will result in real competi- 
tion, and perhaps it is designed to, but one has to 
know but little about either garbage disposal or 
city politics to throw grave doubts on either sup- 
position. Practically the same tactics were dis- 
played at Philadelphia, at the close of 1900, ani 
although everyone was surprised at the appear- 
ance of a second bidder,and although the low pric> 
which he bid forced the award of the contract t» 
him, the contract was never formally executed. 
The contractor did begin the garbage service, but 
after a few days the police descended on him fo- 
unsanitary disposal of the garbage, and the con- 
tractor for the previous year took up the work. 
In New York, or what is now Manhattan Bo: ough, 
a contract for removing the garbage from the 
city dumps by scows and treating it by reduction 
works at Barren Island has been in force for sev- 
eral years. The contract expires on Aug. 1. Un- 
der the present call for bids, contractors are in- 
vited, ostensibly, to compete for this work, putting 
in their bids on June 27-and having all their 
equipment ready for service by Aug. 1. This is 
simply another illustration of the folly of short- 
term contracts for certain classes of municipal 
work, to which we have previously alluded. Bid- 
ders under such conditions must either figure ab- 
normally high, so as to recover the whole cost 
of their plant within the contract period, or they 
must count on the ultimate protection of their in- 
terest in some such way as the foregoing. In the 
long run the city is bound to suffer, in either case. 


On another page of this issue we publish a de- 
scription of a new system of preparing and burn- 
ing powdered fuel, which has been adopted in the 
boiler plant of the Alpha Cement Co., at Alpha, 
N. J. At various times we have recorded the re- 
sults of previous experiments in this field, and in 
most instances our impression has been that the 
results obtained were unsatisfactory. The plant 
required for the production of the fuel has been 
expensive and troublesome, the operation of the 
furnaces has been irregular, and, on the whole, 
the plants have failed to show the increased econ- 
omy and efficiency which their promoters ex- 
pected. 

It is notable that while previous systems, almost 
without exception, have been developed by ixven- 
tors, the present one has been worked out in the 
effort to provide a suitable system of firing the 
rotary cement kiln. 

The first rotary kilns were fired with oil fuel; 
but this was too expensive to compete with coal, 
and the rotary kiln was in danger of abandonment 
on this account. In order to make it a success it 
was necessary that it should use coal as fue!, an! 
under the pressure of necessity a successful sys- 
tem of dust fuel burning was created and is now 
in extensive use wherever rotary kiln cement 
plants have been established. 

Naturally, the success obtained with the pow- 
dered fuel in the cement kiln led to its adoption 
under boilers. While conditions are quite differ- 
ent there, and-the difficulties encountered are 
much greater, the facts recorded in our descriptive 
article indicate that a reliable and economical 
system of boiler firing has now been developed. 
Dust firing may yet become an important com- 
petitor of the automatic stokers and the smoke- 
less furnaces which have been so extensively in- 
stalled in large power plants during the past 
dozen years. 

It is interesting to note in connection with this 
plant the influence exerted by the increase in 
wealth upon engineering methods. The present 
abundance and cheapness of capital renders it pos- 
sible and advisable to install often the most ex- 
pensive machinery, when by so doing the running 
expenses of a plant may be slightly reduced or 
labor troubles avoided. As engineering knowledge 
becomes more general and organization more per- 
fect, the power-plant engineer is enabled to devote 
a larger part of his attention to the saving of 
small wastes. For example, an economizer will 
be used to recover heat that would otherwise es- 
cape up the chimney, and in a plant recently con- 
structed for a cotton mill in South Carolina a 
regenerator has been added in order to recover a 
still further amount for heating the air going to 
the furnace. One of the objects of the powdered 
fuel burning process is to reduce the amount of 
these gases to a minimum by avoiding the intro- 
duction into the furnace of an excess of air. 

This same tendency is strikingly apparent in 
the history of the steam engine. Although the 
fundamental principles of thermodynamics have 
been known for nearly a hundred years, it has 
been only by the saving of small wastes, one at 
a time, and the successive addition of minor im- 
provements, that the steam engine has_ slowly 
progressed to its present state of perfection. The 
present high efficiency of the steam engine has 
been attained by an accumulation of small sav- 
ings. And these improvements have been possi- 
ble mostly because capital has become so plenti- 
ful that a great deal of it may be invested for a 
small yearly return. That automatic valve gears, 
steam jacketing, and superheated steam are good 
things from the standpoint of fuel economy was 
known long ago, but they are being adopted only 
as the interest and maintenance charge against 
them becomes less than the value of the fuel that 
they will save. 

As the world advances in scientific knowledge 
and engineering skill, it is becoming more and 
more true that increase of wealth results in both 
the conservation of nature’s stores and the saving 
of human effort. 


A number of salient points relating to water 
filtration were brought out by the paper and dis- 
cussion on the Lawrence filters, at the American 
Society of Civil Engineers, on June 5. Mr. Allen 


Hazen, M. Am. Soc. C. E., showed how + 
duction of filtered water at Lawrence, an 
water from natural sources at Lowell, M 
Newark, N. J., had cut down the typho 
rate; or in other words, that a pollute 
may be so purified, as_ reflected by 
rates, as to compare favorably with one ; ally 
pure. At the same time, as pointed ou: Mr 
Hazen and others, a seemingly slight fa 
in the bacterial efficiency of filters is da 
since experience proves that it is like! be 
followed by a marked increase in typhoi 
Fortunately, there is no need of such a © 
in efficiency, if only intelligent and consc 
supervision is provided by the authori 
charge. A naturally pure supply is no gu t 
of continuous immunity from typhoid fe 
has been shown repeatedly by the typho 
demics traced to one or two cases of the f. 
a sparsely settled drainage area. 

The advantages of covering slow sand 
were indicated by a number of speakers, inc 
Mr. Collins, who has had charge of the Lay 
filters for a year or two back. Mr. Collins s ed 
how rain as well as snow and frost, int. 
with and increases the cost of operating unc. +.) 
filters, like those at Lawrence. Mr. Geo. I. Ii: \ey 
M. Am. Soc. C. E., basing his opinions on hi. ow) 
experience with covered filters at Albany, \. y. 
was very confident that there are great econ: 
in covered filters. One important saving «© )\ich 
they effect is the lost time due to bad wes: ive; 
which is bound to occur with open filters. Th. 
paper and discussion alike emphasized the j)\0) 
economy of operation due to having the whl. 
filtering area in one compartment, as at [.aw- 
rance, and also the great need of more economica 
means of handling sand at filter beds, in ord. t, 
reduce the cost of operation. In conclusion, i: 
may be noted that the attendance at the meeting 
and the discussion of the able paper presented b\ 
Messrs. Knowles and Hyde, attested the interss: 
in water purification now prevalent, and illus- 
trated the great usefulness of a well-conducted 
engineering society as a means of bringing out 
valuable information. 
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CAR TRUCKS, CAR WHEELS AND DERAILMENTS. 


Many years ago, the late A. M. Wellington pro-: 
pounded the question, why are derailments more 
frequent on American railways than on English’ 
The old answer to this query was that it was du» 
to the poor track of American railways, and 
abroad this idea still survives. Mr. Wellington 
however, if memory rightly serves, held that it 
was chiefly to be ascribed to the difference in car 
construction, the English cars having a long 
rigid wheel base, while all American cars are 
mounted on trucks, or “bogies,” as the English 
call them, which may ‘be twisted into a position 
diagonal to the car body under some circum- 
stances, resulting in derailment. 

We do not call attention to this matter here, i' 
need ‘hardly be said, for the purpose of praising 
the English type of car construction or criticis- 
ing the American type. The long rigid whee! 
base of English cars would not be admissible on 
a large proportion of the mileage of American 
railways, with their sharp curves. What we do 
desire to point out is certain features in connec- 
tion with the design of rolling stock which, while 
familiar to some, are not, we believe, appreciate! 
as they should be by all car designers. The very 
fact that derailments are less frequent in England 
than in America is worth careful study by those 
responsible for the safety of railway travel. |' 
suggests at once the question, what changes ©" 
be made or what precautions taken in the design 
of American rolling stock which will reduce t)° 
risk of derailment and resulting disaster? 

Let us consider the action of a truck rolling ©" 
a railway track. In Fig. 1 a single pair of whee s. 
mounted on an axle, is shown at A. Such a tru « 
may be skewed out of place and derailed by * 
very small force. Where such a truck is actua! ' 
used, as, for example, for the leading truck of ° 
mogul locomotive, a radius bar is added as at 
secured to the frame of the locomotive and p: - 
venting the axle from being turned askew of t!” 
track. 

At C, D and E are shown four-wheel truck:. 
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MASONRY PIERS FOR FOURTH EAST RIVER BRIDGE, NEW YORK CITY. 
John L. Shea, Commissioner of Bridges. 


Samuel R. Probasco, Chief Engineer, Department of Bridges. 
R. S. Buck, M. Am. Soc. C. E., Chief Engineer in Charge. 
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‘th different lengths of wheel-base. It is evi- 
nt that in any of these trucks one pair of wheels 
ryes to guide the other pair, and the longer the 
neel-base of the truck the greater the leverage 
-erted to effect such guiding. The late J. N. 
_auder, for many years Superintendent of Motive 
ower of the Old Colony R. R., once compared 
se action of the leading wheels of a four-wheel 
uck to the pole of a wagon, and remarked that 
he longer the pole, or the longer the wheel-base 
* the truck, the more easily and surely would the 
viding be effected. 
Of course, it is not to be forgotten that if the 


Fig. 1. Various Types of Car Trucks. 


wheel-base is made too long, there may be diff- 
ulty in passing around sharp curves; but there 
are very few four-wheel trucks on American roll- 
ing stock which give any trouble in this way. On 
the other hand, it is at least worth considering 
whether some of the freight car trucks with 
wheels set close together (of which C, Fig. 1, may 
be considered an exaggerated example) would not 
be improved from the point of view of both safety 
and durability if the wheel-base were increased 
and more guiding power given. Is it not the case 
—to appeal to experience—that freight cars are 
far more frequently derailed than passenger cars, 
and may not one cause be the longer wheel-base 
of the passenger car trucks? 

Let us consider next the resistances which are 
offered to the turning of the trucks as the car 
passes around a curve. It will be understood that 
as the car enters any curve, the trucks are turned 
slightly with reference to the car body, and the 
connection between the body and the truck must 
be such as to permit this turning. Fig. 2 (from 
the Master Car Builders’ Proceedings for 1900, p 
166) shows a typical freight-car body bolster and 
truck bolster and their connections It will be 
seen that the main weight of the car is trans- 
mitted to the truck by center plates, the one fas- 
tened to the body bolster and the other to the 
truck bolster. Of course, such a support alone 
would be too unstable to meet the centrifugal 
force on curves, lurches due to uneven track, un- 
equal loading, etc., hence side bearings are added, 
as shown, which are in theory supposed to carry 
no load at all except when side sway occurs. 

Every time a car enters or leaves a curve th> 
trucks must be turned by the flanges of their 
leading wheels, so that they will stand at an angle 
to the car body varying with the sharpness of the 
curve; and as the car passes from the curve to a 
tangent the trucks must be set straight again. 
The force that must be exerted to effect this swiv- 
eling of the trucks will depend on the amount of 
friction which these center and side bearings offer. 

Unfortunately, it appears to be the case that 
the increase of weight and capacity of freight 
cars in recent years has been attended with no 
corresponding increase in the capacity of center 
plates. In the report presented on this subject by 
a committee of the Master Car Builders’ Associa- 
tion a year ago it was shown that cast-iron plates, 
malleable iron plates and pressed steel plates had 
all alike failed to give satisfaction. Many cases 
were reported where center plates seized or be- 
came rusted fast together. When such a car has 
to pass through a curve the strain thrown on 
truck members and wheel flanges can be im- 
agined. In fact, the committee reported that cars 
had been repeatedly sent over 18° curves, and in 
nearly ‘three-quarters of such cases the adjust- 
ment of the truck to the curve was made in the 
truck frame, and the center plates did not move 
at all. 2 

Quite as important as the matter of center 
plates is that of side bearings. The center-plate 
concentrates its resistance over a disk of perhaps 
12 ins. diameter at the center of motion. The 
side bearing presents its resistance at a distance 
of some 30 ins. from the center. The accepted 
theory of car designers has long been that the 
center beuring should carry all the load and the 
side bearings operate only to restrain lurching, 
standing clear of each other under normal condi- 


tions. This theory, however, is exceedingly diffi 
cult to carry out in practice. Both the bolster 
attached to the car body and that attached to the 
truck will inevitably deflect under load. If the 
side bearings just miss each other when the car 
is empty, they will be together hard and fast and 


_ Carrying a good share of the total weight when 


the car is loaded. If it is attempted to avoid this 
difficulty by giving greater clearance when the 
car is empty, then the car may lurch badly when 
running empty or only partially ioaded. Besides 
this, too, the lurching of a car on its side bearings 
when too great clearance is given between them 
places a great strain on the center plates and king 
bolts, since at every such lurch the entire weight 
is thrown on one edge of the center plate. It is 
not at all improbable that some of the difficulties 
complained of with center plates are due to this 
very cause. 

It must not be forgotten in studying this prob- 
lem, that we are dealing with large forces. The 
standard 60,000-1lb. freight car body, with its load, 
transmits a weight of probably 20 tons to cach of 
its supporting trucks. That such a weight must 
offer a great frictional resistance to the swiveling 
motion of the trucks, when applied under the con- 
ditions described above, can readily be under- 
stood. 

The practical evidence of this resistance are 
numerous. Derailments and broken whee! flanges 
w? have already alluded to. Increased train re- 
sistance and rapid wear of wheel flanges are like- 
wise important. A car with large friction in its 
center plates resists the effort of the wheel flanges 
to turn the truck, and every time it leaves a curve 
the wheel flanges are held hard against the rail 


Fig. 2. Cross-Section Showing Method of Support- 
ing Car Body on Truck. 


for a considerable distance. The Baltimore & 
Ohio R. R., some years ago, we believe, estab- 
lished a regular system of center-plate lubrica- 
tion and effected thereby an important reduction 
in the train resistance. 

An extremely important aspect of the question 
is in connection with the use of cast-iron wheels 
under cars of very large capacity. Recent state- 
ments have been quoted to the effect that the safe 
carriage of 100,000-lb. cars was beyond the limit 
of cast-iron wheels having standard flanges. 
Since an increase in the thickness of the flange i; 
practically impossible, it has been claimed that 
large capacity cars would have to be fitted with 
steel tired wheels. 

The true answer to this statement seems to b> 
that the work thrown on the flange must be re- 
duced, and this can be done by reducing the re- 
sistances now offered to the swiveling of the 
trucks. 

Excellent reports were presented on side bearing 
and center-plate construction at the Master Car 
Builders’ convention a year ago, but no action 
was taken upon them, and the subject is again to 
be brought forward at the convention to be held 
in Saratoga next week. It is to be hoped that 
action may be taken for the adoption of definite 
standards. The preceding discussion has estab- 
lished, we trust, that the matter is intimately con- 
nected with the safe running of trains. 

Without attempting to discuss in detail the de- 
sign of center plates, it may be said that the most 
important matters to be covered are apparently 
the provision of ample strength, sufficient bear- 
ing surface and provision for lubrication. Presse 1 
steel center plates appear to bend too easily to 
give satisfaction. It will be apparent that any 
such deformation must greatly increase the re- 
sistance to motion. Either cast or maileable iron 
plates give good results, provided only that 
sufficient metal is used to give ample strength. 
While elaborate finish of the rubbing surfaces 
would give no advantage commensurate with the 
cost, something a little smoother than the rough 
castings as they come from the foundry ought to 
be afforded. For lubrication some grade of graph- 


ite grease would appear superior to oil, since it 
would stay in place much longer, especially if the 
center plate were designed to retain it. It will 
be a long time before regular lubrication of car 
center plates can be secured on railways gen- 
erally, and the motion of center plates is so small 
that one filling of grease ought to do service from 
the time a car leaves the shop till it returns to it 
for general repairs. As for the proposals to us> 
ball-bearings or roller bearings under center 
plates, it need only be said that they do net de- 
serve serious consideration. For side bearings. 
however, some form of anti-friction bearing ought 
to be possible, and seems, indeed, about the only 
satisfactory solution of a difficult question. If it 
is not, then some means of adjusting side bearings 
ought to be provided, so that they can be sei to 
check lurching of the loaded car without carrying 
much, if any, of the load. To run cars which are 
down hard on their side bearings as railways are 
now doing is costing thousands of dollars in wear 
of wheels, wear of rails and increased train re- 
sistance, to say nothing of the constant risk of 
accident. 


LETTERS TO THE EDITOR. 


Tables for Setting Angle Stakes. 


Sir: A letter published in your issue of June 6 de- 
scribes a method for setting angle stakes in laying out 
roads, in which the author used a table computed for the 
Special purpose. The table there reproduced is of limited 
application as regards fractional values of deflection 
angles, and it can be used for no other than the one 
stated width of road without making an arithmetical com 
putation. Moreover, such tables if adopted would add 
wholly unnecessary matter to the field books. 

These problems may be solved with the utmost facility 
by the use of the slide rule and the familiar tables of 


sccants or cosines. Should tables of trigonometric func- 
tions not be at hand, the scales of sines and tangents 
found in the under side of the slide will readily produce 
results which, it is believed, will be within allowable 


limits of error in all ordinary cases. 
Yours very truly, Edward M. Boggs. 
534 Stimson Block, Los Angeles, Cal., June 12, 191. 


The Operations of the Lawrence Water Filter Piant— 
Corrections. 

Sir: The writers beg to call attention to some minor 
errors appearing in an editorial, entitled ‘‘Some Com 
parative Figures Relating to Slow-Sand Filtration at Law- 
rence, Mass., Albany, N. Y., and Mount Vernon, N. Y.,”’ 
published in Engineering News, issue of May 30, 1901 

On page 396, near the bottom of the third column, the 
statement that ‘“‘the Lawrence pumps, however, which 
deliver upon the filter beds, etc.,”’ is now misleading, but 
would give a correct impression if the last clause were 
written, ‘‘which deliver water from the filter beds into 
the distributing reservoirs, etc."’ 

On page 397, at the bottom of the first column, the 
clause ‘‘up to July, 1898,’ appearing in the description of 
the item of conveying sand, should be omitted, and under 
the description of washing, the words ‘temporary dumps” 
should read ‘‘permanent dump.”’ Prior to July, 1808, sand 
from the, permanent dump was carried to the washer by 
means of wheelbarrows. Sand has never been trans- 
ported from the temporary dump on tie lower driveway 
by means of the jet in the portable hopper. 

Respectfully, Morris Knowles. 
Charles Gilman Hyde. 
Spring Garden Pumping Station, Philadelphia, 
June 10, 1901. 


The Eccentricity of Object-Glasses in Telescopes. 


Sir: Some of your correspondents having discovered 
that certain engineer's transit instruments do not trace a 
straight line, have thereupon advanced the amazing theory 
that that defect is due to eccentricity of the object-glasses 
of the telescopes. In the absence of any proof that ec- 
centricity could produce such an effect, is not this a little 
premature? 

The telescope of a transit instrument is made up of the 
optical parts and the brass mounting which carries them, 
and if the latter is so constructed that when the object- 
glass is moved out or in to focus it, its motion is not rig- 
orously parallel to the line of collimation defined by the 
cross-wires, then the transit will not trace a straight line 
I am aware that most instrument makers deny the possi- 
bility of such a state of affairs, buf Messrs. W. & L. E 
Gurléy, of Troy, N. Y., recognize its existence, and for 
many years have put a special adjustment in al! their in- 
struments in order to correct it. = 

It is perfectly safe to predict that if any transit or level, 
which fails to trace a straight line is examined, it wi!’ 
be found that its telescope is not iu adjustment tor voiu- 
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mation upon ‘both near and distant objects; or in other 
words, the slide carrying the object-glass does not move 
parallel to the line of collimation defined by the cross- 
wires. Very respectfully, 
. William Harkness. 
90 Mercer St, Jersey City, N.J., June 13, 1901. 


Rallways of New South Wales—Correction. 


Sir: I write to ask you to make a correction of the note 
on the “Railways of New South Wales,’ on page 221 of 
your issue of Oct, 4, 1900 I omitted to notice at the time 
that Mr. T. R. Firth was mentioned as being Chief Engi- 
neer of the railways. 

If you refer to the report of the Railway Commissioners 
you will find that Mr. Firth is designated ‘‘Engineer-in- 
Chief for Existing Lines."’ You will further notice that 
there is.a total absence of any reference to construcfion 
excepting with regard to deviations and alterations of 
grades. 

By Act of Parliament, the Railway Commissioners have 
control of existing lines only; new railways are con- 
structed by the Public Works Department of New South 
Wales, and it is my special function as Engineer-in-Chief 
for Rallway Construction to look after their construction. 

Up to the end of May, 1889, my predecessor, Mr. John 
Whitton, was Engineer-in-Chief. At that date 2,182 miles 
had been constructed, and the balance, about 630 miles, 
has been constructed by myself. In addition, the 300 
miles mentioned as being under construction are in my 
charge, ard I am arranging to commence a further length 
of about 280 miles. When these lines are completed they 
will be handed over to the Railway Commissioners to 
work 

It is also part of my duties to construct the new tram- 
ways, which, generally speaking, are worked by electric 
traction, and only recently I completed the first portion of 
the central power station, providing about 5,000 HP. 

Yours faithfully, H. Deane, 
Engineer-in-Chief for Railway Construction, Public 
Works Dept. (Railway Construction Branch). 
Sydney, N. S. W., March, 1901. 


Another Tunnel Cross-Sectioner. 


Sir. 1 have read with interest the articles in your issues 
of March 14 and April 4 relating to ‘‘cross-sectioners”’ 
for use in tunnels; more so perhaps on account of hav- 
ing been forced to devise a method for quickly securing 
reasonably accurate results, and with your indulgence I 
will describe it. 

I first had a board of cherry finished to 12 x 14 x %-in., 
cleated vertically on the back, fastening the back of this 


Rear. Frént. 


to the face of the target of a New York rod by means of 
four screws, holes for which had been previously bored 
through the brass target, taking care to have the board 
square with the rod. To this board a block of paper 
was fastened, and at the intersection of the horizontal 
and vertical diameters of the board a small wire finish 
nail was driven through the paper into the board. 

The bottom and top of the rod can be readily alined by 
an instrument, the rod clamp holding the rod when the 
upper portion is pushed up to the roof of the tunnel. The 
telescope of the instrument can then be levelled and the 
nail in the board adjusted to the same elevation, i e., 
“height of Instrument,”’ and secured by the target clamp. 


Up to this point one rodman will serve; then, while he 
holds the rod against any possible dislocation, another, 
with a measuring stick, graduated to hundredths of feet, 
places one end of the stick at a point of change in the 
perimeter of the tunnel, bringing the stick to the surface 
of the paper with one edge against the nail, scribes the 
line of radiation, noting the distance to the nail and re- 
cording it on the line, and so on until the complete peri- 
meter of the tunnel is obtained. The date and station is 
noted and the sheet is torn off the block, the note-book 
supplying the elevation. With the appliance back toward 


I72, 


the instrument, the board may be brought to the desired 
elevation, the center of the target clamp screw being coin- 
cident with the nail in center of the board. By this 
method a cross-section can ordinarily.be taken in about 
four minutes. 

Upon reaching the office the measurements taken may 
be plotted on the lines as scribed and connected up, and 
the cross-section, the centra] elevation of which is known, 
can be transferred by tracing or pricking through to a 
sheet upon which the type of ultimate structure has been 
plotted. This method has proved accurate, has advantages 
of facility, and eliminates the opportunity for error o/ 
reading and noting direction. The accompanying sketches 
include one showing two views of the rod and attach- 
ment and one showing the notes as taken and plotted on a 
eheet showing a finished cross-section. 


E. Elbert Young. 
Auburndale, Mass., May 10, 1901. 


Weight of Square Bale Cotton Presses. 


Sir: I notice in your issue of June 6th, in referring to 
the paper read before the American Society of Mechanical 
Engineers by Mr. J. B. Fordyce on ‘‘Round Bale Cotton 
Presses,’’ you state that the Fordyce press weighs only 
15,000 Ibs. as against 300,000 Ibs. for the square bale 
press. I guppose this is an error on the part of some one, 
for we have yet to hear of a square bale cotion press that 
weighs much over 16,000 Ibs. Our company here manu- 
factures a substantial, well-designed square-bale press 
which when set up ready for operation weighs 14,000 
lbs., including foundation sills; another square bale press 
of which the writer knows weighs complete 12,000 Ibs., 
whereas some of the cylindrical presses weigh as much 
as 38,000 Ibs. Yours very truly, 

Eugene Couch. 

113 Third Ave., Dallas, Tex., June 15, 1901. 

(The error was due to a too hasty abstract of 
Mr. Fordyce’s paper by our reporter. We quote 
the correct statement as it appeared in Mr, For- 
dyce’s paper, as follows: 

The round bale is made and pressed simultaneously. 
The square bale is made at the country gin, and then 
taken to a compress point, and its bulk reduced by power- 
ful presses, weighing about 300,000 Ibs. The round bale 
press weighs only about 15,000 Ibs., and its bales are 
denser than the compress bales by about 10 Ibs. per cu. ft. 

It will be seen that the reference was to the 
powerful machinery used at compressing plants, 
and not to the ordinary baling press used at the 
gins.—Ed.) 


Notes and Queries. 

In the article entitled ‘‘Filters for Removing Oil and 
Mud from Boiler Feed-Water,’’ appearing on pp. 436 and 
437, of our last issue, the titles of Figs 2 and 3 were 
transposed. 

THE U. S. COAL PRODUCTION IN 1900 amounted to 
267,540,000 short tons, says the U. S. Geological Survey. 
This is an increase of 13,800,000 tons over the preceding 
year, and exceeds the English output of 1900 by 15,300,- 
000 short tons. The value of the American output was 
$297,000,000, or nearly one-third the value of the total 
mineral product of the United States in 1899. 


A NEW SYSTEM OF CONCRETE PILE CONSTR. 


The Raymond concrete pile system was g): 
public trial on May 16 at Chicago in an o; 
near Sangamon and 22d Sts., where ther: 
deep stratum of sand. In this system a tt, 
steel core is used, 20 ft. long, 18 ins. diam: 
the butt and 6 ins. at the point. In the a 
panying cut the head of the core is shown 
The core is made in two longitudinal s.. 
fitted together with a dove-tail joint and s: 
by a flat key, B, driven horizontally ‘hrou 
slot in the head of the pile. In driving a h 
cap, C, is used, having guides which fit the 
ers of the pile driver, while the center h 
wooden block which rests on the pile head 
receives the blow of the hammer. The cv 
fitted with a taper shell of thin steel plate 
which remains in the ground, and it is expe 
to be able to use a shell of heavy paper « 
spirally in place of the steel. When the pi 
driven the key is withdrawn, and one-half 
core is driven a few inches farther, which 
leases the joint and causes the core to colla 
when it is withdrawn by means of the lug 
The hole, with its steel or paper lining, is 
filled with concrete. 

In the above-mentioned trial the penetra 
for several blows was 1 in., with a 2,200-lb. ha 
mer falling 25 ft. An oak pile was then drive 
few feet away, this pile being 12% ins. diameter 
the butt and 10 ins. at the point. With the sa: 
hammer and drop the penetration was 5% i 
per blow for several of the last blows. 1 
greater resistance of the steel core is due to 
considerable taper, and the bearing power of 1! 
pile is correspondingly high. The taper may 
made greater for soft material or less for har 
material, 

This system of construction is intended speci:|\, 
for foundations for buildings, bridge piers, et: 
and as it can be used in any kind of soil ani 
without regard to the level of ground watvr, 
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Fig. 1. Driving Steel Core for Concrete Piles. 
Raymond Concrete Pile Co., Chicago. 


will in many cases considerably reduce the 
amount of excavation required. The cost is esti- 
mated at about 50 cts. per lin. ft. of pile. This 
system has been invented and patented by Mr. 
A. A. Raymond, who is seen in the photograph 
standing with his back tg the ladder of the pile 
driver. It is being introduced by the Raymond 
Concrete Pile Co., 218 La Salle St., Chicago. 
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\RE TEST OF THIN PARTITION BLOCKS and 
-4 plaster and metal partitions was ordered by the 
rk Department of Buildings, on May 27. The con- 
making these partitions were required to organize 
‘hemselves and to conduct experiments at a com- 
ting station and on the same day, upon plans and 
vtions prepared by the Department. Notice is now 


vt that these tests must be made by July 1, 1901, . 


e drawings and specifications can be obtained from 
ames G. Wallace, Commissioner of Buildings, 220 
. Ave., Borough of Manhattan. 

EXPRESS STREET CAR SERVICE is reported as 

to be started in connection with the lines of th: 
politan Traction Co., of New York. Little detail is 
out as yet; but it is understood that the expres: 
ny proposes to gather and deliver by this means 

s matter, baggage and parcels all over the boroughs 
obattan and the Bronx. Some doubts are expressed 
he power of the Traction Co. to engage in this busi- 

oder its present charter. 


-doint Covering Strap 
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Fig. 2. Steel Core for Raymond Concrete Pile. 


AN AMERICAN GRAIN ELEVATOR for Leith, Scot- 
land, is to be erected by Botsford, Jenks & Co., of Port 
Huron, Mich. The plant will be American throughout, 
with all machinery brought from the United States. The 
elevator will have a capacity of 8,000 bushels per hour; 
and the storage bins will hold 1,000,000 bushels; electric 
power is to be used for operating the machinery, and the 
total cost of the plant will be $500,000. U. S. Consul 
Rufus Fleming, of Edinburg, says that while this port 
how handles 14,000,000 bushels annually of corn, barley 
and oats, cargoes are still lifted by the steam windlass 
system to wagons or cars, with no storage on the docks. 

PRIZES FOR SELF-PROPELLING TRUCKS for mili- 
tary purposes are offered by the Secretary of State for 
War in England; the amounts being £500, £250 and £100; 
and the trials are to commence in England on Dec. 4, 
1901. Competitors must send their names before Sept. 1, 
1901, to the Secretary, Mechanical Transport Committee, 
Horse Guards, Whitehall, London, and fully dimensioned 
drawings and specifications, giving all details, must be 
sent to the same address before Dec. 4. These trucks 
must be capable of being used on rough roads and to some 
extent across country; they mast go through an opening 


7% ft. wide; the net load to be > tons, of which 3 tons 
must be carried on the truck and 2 tons on a trailer; 
these weights to be exclusive of fuel and water. The total 
platform area to be not less than 15 sq. ft. for each ton 
of load; the top of the platform must not be more than 4 
fi. 3 ins. above the ground, and that of the trailer, 4 ft. 
With a full load of 5 tons, as above, the truck should 
make a speed of 8 miles on a good level road, 5 miles on 
average roads, up and down hill, and should take its full 
load up a grade of 1 in & The driving wheels should 
not be less than 4 ft. 6 ins. diameter, and the tire not 
less than 9 ins. wide. The engines may use any fuel; but 
steam engines must be adapted to burning solid or o|! 
fuel. No limit is placed on tare weight; but the total 
weigitt will be considered in the trials. 

THE EXPORT OF MANUFACTURES FROM THE U. S. 
is discussed in the last bulletin of the Treasury Bureau 
of Statistics, in connection with similiar exports from 
other countries, The figures show that about 20% of the 
importations of Europe are manufactures: of Oceanica, 
40%; of Asia, 47%; of America, exclusive of the United 
States, 47%; of Africa, 61%. As showing the healthy 
growth of exports of this class from the United States, we 
find that this export has increased, for Europe, 57% b 
tween 1593 and 1900; to Asia and Oceanica, our export oi 
manufactures increased in the same period 201%, and to 
Africa, 235%. The bulk of our exports to Europe still 
consist of natural products, chiefly foodstuffs, but to othe: 
parts of the world manufactures constitute the larger part 
of our exports. Taking a few of these as examples, we 
find that the export of typewriters has increased from 
$1,453,117 in 1897, to $2,697,544 in 1900; that of sewing 
machines, from $2,798,750 in 1800, to $4,541,774 in Linn, 
that of scientific instruments, telegraph, telephone, etc 
from $1,429,785 in 1800, to $6,435,766 in 1900. 


AN ASSISTANT ENGINEER is wanted in the Depa: 
ment of Public Buildings, Lighting and Supplies for new 
York city, and a competitive examination of applicants is 
announced for June 21 by the Municipal Civil Seryice 
Commission, at 346 Broadway, New York. The eng.neer 
wanted must be thoroughly familiar with the design and 
erection of architectural iron work and general consituc- 
tion, and competent to take aciive charge of such work 


THOMAS CURTIS CLARKE. 

Mr. Thomas Curtis Clarke, Past-Presideni of 
the American Society of Civil Engineers, and one 
of the most prominent among American civil en- 
gineers, died at his home in New York city on 
June 15, after an illness of about two weeks. Mr. 
Clarke was born in Newton, Mass., Sept. 16, 127, 
and he was the son of Samuel Clarke, M, D., and 
a brother of the eminent Unitarian divine, James 
Freeman Clarke, of Boston. After graduating 
from the Boston Latin School in 1844, and fiom 
Harvard College in 1848, Mr. Clarke studied engi- 
neering under Capt. John Childe, of Springfield, 
Mass., a graduate of West Point, and one of the 
first of army officers to achieve fame in the ther 
new field of civil engineering. 

Mr. Clarke first found active employment in his 
profession with the Grand Trunk Railway Co, of 
Canada, and remained with that company five 
years. He soon after removed to Philadelphia, 
and being early interested in railway  bridgs 
building, he became a member of the bridge tuiid- 
ing firm of Clarke, Reeves & Co., of Phoenixville, 
Pa., afterwards the Phoenix Bridge Co. But pre- 
viously to this connection he had designed and 
built the second railway bridge over the Missis- 
sippi River, at Quincy, Ill. As the senior member 
of Clarke, Reeves & Co. he built a large numbe- 
of bridges in various parts of the United States. 
Prominent among these were: The Girard Avenue 
bridge, over the Schuylkill, in Philadelphia; the 
famous Kinzua viaduct; a considerable part of the 
elevated railways in New York city, ete. In 18-4, 
Mr. Clarke became a member of the Union Bridge 
Co., of New York,and as a member of that firm he 
was connected with the construction and erection 
of the Hawkesbury bridge in New South Wales, 
with foundations extending 185 ft. below high 
water, and the Poughkeepsie bridge, over the 
Hudson, with foundations 135 ft. deep. 

After his retirement from the Union Bridge Co., 
Mr. Clarke engaged in consulting practice; he was 
engineer for the city for the Third Avenue Bridge, 
on the Harlem; and at the time of his death he 
was engineer of the Willis Avenue bridge, over the 
same stream. Mr. Clarke was the chairman and 
chief worker of the Engineering Committee ap- 
pointed by the Merchants’ Association of New 


York to investigate the needs of New York in its 
water supply, and primarily to stop the proposed 
Ramapo deal with the city Mr. Clarke also de 
signed a bridge proposed for crossing the Mis 
sissippi River just above New Orleans, La., but 
not yet built; was Chief Engineer for a time of one 
of the proposed bridges over the Hudson Rive: 
at New York; was Consulting Engineer for tho 
West End Railway Co., of Boston, in connection 
with proposed subway construction; and was en 
gsineer of a multitude of other works 

As an engineer, Mr. Clarke was one of the first 
to introduce the use of concrete in large masses 
in the foundations and piers of bridges, and he 
shares with the late C. Shaler Smith the credit of 
first designing the modern metallic viaduct with 
braced towers and connecting spans. He has con 
tributed many papers to technical societies and 
periodicals, Mr. Clarke became a Member of the 
American Society of Civil Engineers March 18 
ISGS, and was the President of that society in 
1896; he was one of the founders and a Past-Presi 
dent of the Engineers’ Club, of Philadeiphia; and 
was made a Member of the Institution of Civ’] 
Engineers, of London, May 5, IS7T4, and he was 
awarded the Telford Premium and a gold medal 
for a paper on American bridges presented to the 
latter society Mr. Clarke was married in ISST to 
Miss Susan H. Smith, of Port Hope, Conn.; she 
survives him with five children. 


PRESENT AND FUTURE CHILLED CAST-IRON CAR 
WHEELS.* 


- By William Faweett.4 


There is no material used in car construction that Is 
to pass through such a severe and critical tnspection as 
the chilled cast-iron wheel of the present day 

It is safe to assume that the wheel maker can easily 
meet the drop or thermal tesis, and give the required 
depth of chill and also show th inspector a clean, soft 
grey iron plate in all test wheels when broken; but the 
life and mileage may still be unsatisfactory. It is not 
wisdom for the superintendents of motive power to arro 
gate to themselves the right of absolute dictation in having 
the plates of all wheels when broken shew a clean, soft 
grey iron, without any white or mottled appearance. It 
is well known to the progressive whee! manufacturer that 
a car wheel, to give six years’ service under heavy loaded 
freight cars running at a high rate of speed, requires to 
be cast with a strong, mottled, hard, dense, close homoge 
neous chilling metal, which is known to them from long 
experience to have excellent qualities for wearing sur 
faces, and gives to the tread or chilled portion a close, 
dense-grained metal, possessing all the qualities of a 
steel-tired wheel. But the manufacturers are obliged to 
live strictly up to the specifications, to have their product 
pass inspection and show a clean, soft grey metal plate, 
regardless of the consequences which are sure to follow. 

Car wheels by the present method are cast from one 
ladle of molten metal, and there can be no dividing line 
drawn between the chilled tread and plates. The ele- 
ments in the molten metal that give a soft grey metal 
plate enter into the chilled portion of the tread, and the 
ill effects of it can be readily traced to the limited mile 
age, thus accounting for the short life of cast-iron wheels 
made in accordance with the railroad’s own specifications. 
The slightest deviation from them would sacrifice a whole 
day's cast to the maker. 

The lines are too closely drawn on the depth of chill 
The difference between % and % of an inch makes too 
small limits to keep between, while at 1-32-in. above or 
below these figures, the inspector rejects the lot Som 
of these inspectors come clothed with authority to make 
it unpleasant for the wheel maker, and are at times very 
exacting in ali the requirements asked for in the specifi- 
cations, it being much easier for them to be critical than 
correct in such matters. 

It may be asked why the railroad officials should dictate 
to the whee] maker the exact depth of chill (no more or 
no less) and also demand clean, soft grey plates, and then 
specify six years’ service guarantee with every wheel 
Would it not be wisdom for them to leave the depth of 
chill and the softness of the plates to the discretion of the 
wheel manufacturer, or else make this uncalled-for in 
spection an absolute mileage guarantee, releasing the 
manufacturer from all further responsibility. 

The gradual increase in weight and size of freight cars 
during the past five years has been so great, we do not 
believe it is wisdom for the wheel manufacturers to guar- 
antee six years’ service with wheels placed under heavy 
box cars running at a high rate of speed night and day, Sun- 
days and holidays, making onan average 2,800 miles per 
month, loaded both ways to their full capacity. ‘The 
*Condensed from ‘‘The Iron Trade Review.” 
7St. Charles, Mo, 
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chilled cast-iron car wheel of the present time seems to 
be the target upon which all the big and little guns of 
railroads are trained; but they must not expect too much 
of wheels made strictly to their own specifications. The. 
wheel maker is not at his best when his ambition is tied 
hand foot by a too closely worded specification. 

It is safe to predict that before many years of the new 
century have passed, al] chilled cast-iron car wheels will 
be manufactured in geographical centers where the re- 
sources, adaptability and advantages are present for that 
class of work. There seems to be a growing demand 
among the superintendents of motive power of some of 
the leading railroads for a better and more uniform grade 
of wheels than they have been receiving of late years. 
But before they can accomplish this, they will have to 
order all their wheels to be strictly made of a certain 
chemical composition, and specify that they must be cast 
from ap open-hearth gas furnace metal 

The writer has been asked by several railroad officials 
if wheel makers were prepared through their chemical 
laboratories to furnish wheels of any definite chemical 
composition that they may see proper to order in their 
whee] specifications. I must admit that they are not by 
their present methods of casting wheels. Carbon, sulphur 
and phosphorus will be the determining factors, and these 
three elements are unmanageable in a cupola. It is hard 
to realize the revolution that this development will cause 
in the car-wheel industry. It 
not only calls for new plants, 
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but a radical change in existing ¢ 
ones, but in either case it can- 
not help but be beneficial in the 
end. 
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1 have before me the working 
plans, and all the details of an ; 
ideal car-wheel foundry with a Bin 
capacity of 1,200 wheels per 
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day of 24 hours, designed with 
the view of continuous mold- 
ing, pouring and putting the 
wheels into annealing pits. In 
connection with the molding v 
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department in this ideal plant 

are three open-hearth gas fur- : 
naces and four modern cupolas 

of the required capacity. It is : 
not intended to take the molten Nie 
metal direct from the blast fur- 

nace, but to go into the open 
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market and buy a suitable qual- FIG. 1. SKETCH SHOWING GENERAL ARRANGEMENT OF PLANT FOR 


ity of pig metal from different 

localities, and after sampling it 

carefully by competent men, charge it into the cu- 
polas in various proportions and _ relative quanti- 
ties. It would be melted in the best possible con- 
dition and poured into the open-hearth furnaces and kept 
there under a proper heat temperature until all the ob- 
Jectionable elements mentioned in the wheel specifications 
are taken out of the metal, and those required added and 
chemically united. 

It is then drawn from the furnace in a proper-size ladle 
and removed from all further heat influence; the wheels 
are then poured from it at the same temperature, thus 
giving to the product an even shrinkage, a uniform 
depth of chill and physical strength far beyond the re- 
quirements for ordinary usage. There will be cast on 
each wheel a spur about 14 ins. high. The wheel inspec- 
ior on looking over each day’s cast for foundry defects, 
will break off as many spurs as he may deem proper, and 
send them to the railioad’s chemical laboratory where a 
careful analysis will be made for all the elements, and if 
they all come within the lines drawn in the whee] speci- 
fications, that day's cast will be accepted. If any of the 
elements are on the outside of those lines, that day’s 
cast will be rejected. 

The successful wheel maker of the future will be pre- 
pared to make wheels of any chemical composition de- 
sired. He will be able to control the carbon, sulphur and 
phosphorus, and keep them within very narrow limits. 
When these three elements can be regulated to a nicety, 
the wheels will be more uniform, their life more satis- 
factory, and the physical strength increased far above all 
future requirements, the depth and quality of the chill 
regulated to an absolute certainty and the wearing quali- 
ties of the tread greatly prolonged. 


POWDERED FUEL FOR BOILER FURNACES AT THE 
ALPHA CEMENT CO.’S WORKS, ALPHA, N. J. 


Among the many novel features introduced in 
the new cement works, recently built by the Alpha 
Cement Co., at Alpha, N. J., is the use of pow- 
dered fuel in all of the boiler furnaces. One of 
the 250-HP. Stirling boilers in the old works has 
been operated for a considerable time with pow- 
dered fuel; and the resulting advantages in econ- 
omy of fuel and in labor convinced the engineers 
of the company that extension of the system was 
desirable. The equipment of this boiler and of the 
boilers in the company’s new plant has been car- 
ried out by the Engineering & Powdered Fuel 
Co., of 701 Land Title Bldg., Philadelphia, Pa. 


PREPARING POWDERED FUEL. 


A member of the editorial staff of this journal 
visited the Alpha Cement Co.’s works on April 30, 
and witnessed the powdered fuel apparatus on 
the boiler above referred to in actual operation. 
He is indebted to Mr. G. 8S. Brown, Secretary and 
Treasurer of that company, for many courtesies 
and much information in regard to the working 


Fig. 2. View-of Coal-Grinding Machine. 
Made by the Engineering & Powdered Fuel Co., 710 
Land Title Bldg., Philadelphia, Pa. 


of the system. From the notes then made and 
from further information furnished by Mr. Wm. 
A. Mears, Treasurer of the Engineering & Pow- 
dered Fuel Co., the following description has been 
prepared: 

The essential parts and general arrangement of 


a powdered fuel plant are shown in Fig. 
raw material, consisting of bituminous =. 
other cheap coal, is first pulverized to ab. 
size of “rice” or “buckwheat” coal, and the, 
contains more than 6% of moisture, it is 
to a dryer. The dryer used at the Alpha © 
Works was manufactured by the F. D. Cum, 
Son Co., of Cleveland, O., and consists of 
tating horizontal cylinder heated external), 
furnace. A blast of air is passed throug) 
assist the drying. After leaving the dry 
fuel is taken to the coal storage bin by a c+ 
ing apparatus. From the coal bin the fue} 
into the grinder, which is shown in eleva: 
Figs. 2 and 3. The grinding mechanism is - 
in Fig. 4. Five balls are held loosely in p 
in the circumference of a rotating disk, an: 
at the outside on a tire-steel ring. The fuel ;). 
down the spindle of the disk and out thr 
radial passages to the steel ring, where i: 
ground into an impalpable powder under 
balls. 

From the grinder the dust is carried to -th: 
separator, the construction of which is show 
outline in Fig. 5. The dust falls down thr: 
the central passage A, which is surrounded b\ 
quill B, bearing the vanes C and the pulley 
When the dust arrives at E, it is borne up 
by the draft of air created by the revolving va 
and carried over into the outer shell, from whe 
it descends to the fuel storage bin. The coa: 
particles fall into the inner cylinder G, and then 
back to the grinder. From the fuel storage | 
the dust is carried to the magazine, from whi 
it is fed to the burner. The magazine contain 
suitable mechanism for feeding the dust uniform! 
and at any desired rate. 

A diagrammatic sketch of the burner is show: 
in Fig. 6. The dust is delivered by a screw ini 
the upper end of a vertical pipe. The bottom « 
the latter opens into a horizontal pipe, throug! 
which a jet of air is passing. The dust ming!-< 
with the air and is carried in a blast out of th 
open end of the pipe, or nozzle, which project- 
through the door of the boiler furnace. 

In the furnace the jet of coal dust and air burns 
in much the same manner as a jet of gas, tak- 
ing fire a few inches from the nozzle and burn ng 
without smoke. In order to start combustion it i- 
necessary to build a small fire of wood, or other 
combustible in the furnace, but once in operation 
the heat in the walls and gases of the furnace is 
amply sufficient to ignite the incoming dust 
stream. 


Fig. 3. Sectional Elevation of Grinding Machine. 


When the air and fuel are regulated to nearly 
the proper proportions for complete combustion 
without excess of air, the heat ts very intense, 
and the walls of the furnecé must be constructed 
of the most refractory materials in order to with- 
stand it. The destructive action is greatest at 
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where the flame impinges directly. The 
-yitable material for such places is silicon 
although in the plant at Alpha it has been 
that cement clinker stands very well. 
following results of a test made by Mr. 
.« Kinder upon a return tubular boiler fitted 
dust-burning device, shows how perfectly 
roper proportions of air and fuel may be - 
maintained. 


It was 
found that when the 
furnace was on _ the 


verge of smoking, al- 
most theoretically per- 
fect combustion was ob- 
tained. The 


flame 


\\ 
N 


Y 


Fig. 4. Rotating Disk and Ball Race 
of Grinding Machine. 


could be made either reducing, neutral or oxidiz- 
ing at will. Below are given the results of volu- 
metric analyses of samples of the escaping gases: 


Air used 

CO, 0. CO. N. 

Mik 1442 33 O1 824 144 

140 40 O1 817 14.6 
b5 20 00 825 13.2 

04 09 829 128 


*Approximate. 

(In each case a largé sample of gas was collected over a 
period’ of about half an hour. From the large sample a 
small portion was withdrawn for analysis.) 


Since, by giving the gases sufficient velocity, 
almost any amount of fuel and air may be force? 
through a furnace, the only limit to the capacity 
of a boiler plant using powdered fuel is tne ability 
of the boilers to deliver dry steam. This is illus- 
lustrated by two tests made on the 250-HP. Stir- 
ling boiler at the Alpha Cement Co.’s works by 
Messrs. H. Hitzel and H. Drew. The results of 
the tests are shown in the accompanying tib.e. 

Although the performance in the first test was 
nearly double the rated capacity of the boiler, the 
engineers state that 150 HP. more could have 
been obtained if necessary. The boiler upon which 
the tests were made is located in the open air, 
with no covering of any kind upon the six upper 
steam drumheads, consequently the loss by radia- 
tion was considerable. The first test was made 


aH 


it 


FIG. 7. DRYER FOR CRUSHED COAL. 


| 


of the boiler. Although the boiler had been in 
continual use day and night meanwhile, no clean- 
ing of the tubes or boiler setting was made for 


Boiler Tests with Powdered Fuel. 


Apr. 16, 1801, Apr. 23, 1901 
Deretion ef test. ............ 12 hre 12 brs. 
Temperature of atmosphere... 47° F 55° F. 
51° F 52° F. 
“gases in stack F noo? 
Steam pressure,’ per sq. in... 120 Ibs 120 Ibs. 
15,720 Ibs 10,260 Ibs. 
Ash and moisture in coal.... 11.65% 11.65% 
Total amount of combustible 13,889 Ihs. 9.065 Ibs 
Water evaporated ........... 137,674 “* 89,175 
Frem and at 220° F...... 166,760 108,08) 
Per lb. of combustible.... 12.0 “ 11.92 
483 313 
Coal consumed per hour...... 1,310 }*s, 855 lbs 
Analysis of coal used: 
0.45% 
Vointive meatier 29.75% 
11.20% 


*34\% lbs. water per hour at 212° F. 

this test. It may be stated, by the way, that a 
large proportion of the ash remains unaccounted 
for, probably passing up the chimney as dust. A 


Screen \ Screen 


FW 
Fig. 5. Diagrammatic Cross-Section of Air Dust- 
Separator. 


small amount collects on the tubes and in the 
furnace, and is removed at intervals of once a 
week or so. 

The general advantages in using powdered fuel 
are now so well known that we need only enumer- 
ate them here: A cheap grade of fuel may be used; 
there is little labor in either firing or caring for 
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Made by the F. D. Cummer & Son Co., Cleveland, O. 


after the boiler had stood idle in order to make 
changes suitable for using powdered fuel. The 
test was begun after firing the boiler moderately 
for ten hours. In the second test, which was made 
seven days later, the quantity of coal was re- 
duced in order to get nearer the rated capacity 


the furnaces; if the air and fuel are properly pro- 
portioned there is a considerable gain in efficiency 
over grate firing; the plant may be pushed far 
above its rated capacity without loss in efficiency; 
and, what is often highly important. there is a 
complete absence of smoke. All of these advan- 


tages appear to have been realized in the present 
plant. 

Many inventors have experimented with devices 
for burning powdered fuel, but difficulties have 
usually been encountered in handling the fuel and 
reducing it to the necessary fineness. The Engi- 
neering & Powdered Fuel Co. state that the best 
results are obtained when the coal is ground so 
fine that 90% will pass through a 150)-mesh sieve 
Coarser particles do not ignite so readily, and are 
apt to fall to the bottom of the furnace only par- 


tially burned. While no difficulty has been ex- 


| 
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Flame 


Fig. 6. Diagram of Powdered-Fuel Burner. 


perienced in the firing of rotary cement kilns with 
a coarser grade of coal, it is to be attributed to 
the very different conditions under which a ce- 
ment kiln is operated. 

The firer the fuel, also, the easier it is to ig- 
nite. This brings us to one of the chief difficulties 
in using powdered fuel. It cannot be stored in any 
considerable quantity, nor confined in enclosed 
spaces without risk of spontaneous combustion 
The apparatus here described, however, is de- 
signed to obviate this difficulty by powdering the 
coal only as fast as it is used, and keeping only 
a trifling quantity in storage. 

The cost of pulverizing the coal will, of course, 
depend largely on the size of the plant. It is 
stated that in most cases it will probably be be- 
tween 10 and 25 cts. per ton. The machinery for 
crushing, grinding and separating 75 to 100 tons 
of coal per 24 hours requires for its operation 
about 25 HP., or less than 1% of the power that 
the coal will produce when burned under a boiler 
to raise steam. It will be noted that this is a 
smaller amount of power than is used by some 
mechanical stokers. 


SUBSTRUCTURE FOR THE FOURTH EAST RIVER 
BRIDGE, NEW YORK CITY. 
(With full-page plate.’ 

As noted in our issue of June 6, 1901, proposals 
have been asked for constructing the sui structur 
masonry and foundations for the main structurs 
of the cantilever bridge to cross the East River 
between Manhattan and Queens boroughs, and to 
extend over Blackwell’s Island. The Manhattan 
end of the new bridge, as shown by the general 
plan, Fig. 1, will be between 50th and Oth Street 
and it will cross the river at a slight angle to 
the main channels. The structure will consist of 
five spans carried by six piers, and flanked at each 
end by suitable approaches. The approaches wil 
be steel trestle viaduct structures, and the main 
structure will be of the cantilever type. The fol- 
lowing are the principal dimensions of the bridge: 
Length of 13085 ft 

469.5 ** 


Manhattan approach 
Manhattan anchor span 


** west channel span 1,131 
Blackwell's Island ...... ao 
= east channel span .................... 4 e 
= ** Queens anchor span ................. 4 “ 
Grades: 


The bridge will carry on two decks two side- 
walks, two roadways, two double track trolley 
roads, and two elevated railway tracks. The ele- 
vated railway tracks will be carried above‘th: 
other thoroughfares, all of which are on the same 
level, 
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The substructure of the bridge will consist of 
six pliers, of which two will serve as anchor piers, 
and will contain the necessary anchors and an- 
chor connections. With the exception of these an- 
chors, the six piers will be substantially similar in 
construction. Each plier, as will be seen from Figs 
2 and 3, consists of two main columns connected 
by an arch resting on pilasters. The facing ma- 
sonry will be granite ashlar, and the backing will 
be limestone and concrete disposed as shown by 
the drawings. In the backing of each pier, just 
below the coping, there will be embedded an I- 
beam grillage consisting of four lines of 20-in. 


Pin, 124 NetGrip. | 


j 
fe 


Collars. 


from the pitched lines shall not exceed %-in. The cours- 
ing joints of the ‘ring stones and arch sheeting shall be 
radia] and together with the heading joints shall have a 
uniform thickness of %-in. throughout. The string courses 
shall have a width or build at the soffit of about 2 ft. 
2 ins. as nearly as may be. The stretchers shall have a 
depth or bed equal to the build, and the headers shall 
have a length not less than twice the build. 


F Pivers, All RivetHoles 
Punched Reamed , 
to 2 


2 Sta Stee! Nuts. 


"Pin, Ner Grip. 
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FIG. 4. DETAILS OF MAIN ANCHORS FOR ANCHORAGE PIERS; FOURTH EAST RIVER BRIDGE, 
NEW YORK CITY. 


I-beams, weighing 75 Ibs. per lin ft. The an- 
chorages for the anchor piers are shown in detail 
by Figs. 4 and 5. As will be noticed, there are 
two anchor systems; one to take the upward pull 
of the cantilever arms, and the other to handle 
the wind strains. The following is an abstract of 
the specifications for material and workmanshlp: 


GRANITE MASONRY.—AIl granite must be equal to the 
best grade of Maine granite.. It must be fine and uniform 
in grain and.color, perfectly sound and free from sap, 
seams, dries, cracks or defects of any kind calculated to 
impair the strength, durability or appearance of the stone. 
All stones must be accurately cut with edges true to line. 
Beds must be parallel and out of wind. Stones must be 
laid on their natural beds. At the discretion of the engi- 
neer cavities may be allowed In beds, not more than 1 in. 
deep at any point, nor 75 sq. ins. in area, and the total 
area of such cavities in one bed shall not exceed 25% of 
the total area of the bed. No edge of any such cavity, 
however, shall approach the face of the stone nearer than 
6 ins. 

ROCK-FACED ASHLAR.—The masonry facing of the 
piers will consist largely of rock-faced ashlar, set with 
Flemish bond. ‘The build of the ashlar courses will be 
generally from 3 ft. to 2 ft. The face width of headers 
shall generally be equal to but never less than the build, 
and the length shall be at least two and a half times 
their build. The dimensions of the rear end of headers 
must not be less than those of the face by more than % 
ins. in either direction; where concrete backing is used 
Where limestone backing is used, the headers of the face 
ashlar shall hold their thickness throughout their length, 
but the rear ends may have a width 3 ins. less than the 
face. The face length of stretchers shall be not less than 
twice their build. Width of stretchers shall be not less than 
14 times their build and shal] hold their full face thick- 
ness for their entire width. All bed joints or rock-facei 
ashlar shall be %-in. thick throughout. Vertical jointsshal! 
be 14-in. thick for a distance of 12 ins. back from the face. 
and at no point more than 3 ins. thick. The projections 
on the rock faces of ashlar shall not be more than 3 ins 
nor less than 2 ins. 


QUOINS.—The faces of the quoins shall be rough 
pointed to 1 in. projections, and all exposed edges shall 
have a 2-in. margin draft. The quoins on the bases and 
shafts of the piers shall stand out beyond the pitch lines 
of the ashlar 2 ins. 


ARCHES.—The ringstones shall be set flush with the 
arch sheeting and stand out 2 ins. beyond the face of the 
spandrel wall. The soffits of the ring stones shall be 
fine pointed, and the faces shall be rough pointed, and 
have a 2-in. margin draft all around, beyond which there 
shall be no projection of more than 1 in. The ring stones 
shall be uniformly 4 ft. deep for the main piers and 3 ft. 6 
ins. deep for the anchor piers. They shall have a length 
in the direction of the arch of 2 ft. 6 ins. and 5 ft., alter- 
nately, and shall bond with the arch sheeting, as shown 
on the plans. The arch sheeting shall be composed of al- 
ternate headers and stretchers, which shall course with 
the ring stones, the headers of each course alternating 
with those of adjacent courses. The soffit of the arch 
shall be fine pointed, so that variations on the surface 


-4-cut work. 
“the vertical joints %4-in., except such as are covered by the 


PEDESTAL BLOCKS.—Each pler shall be surmounted 
by two pedestal blocks. The stone shall be large and 
Square, and all exposed surfaces, except the top, shall be, 
4-cut work. The top of the stones shall be rough pointel 
to 1 in. fulness, and after setting of the joints shall be 
dressed down to the required elevation, and to a true 
horizontal plane with 10-cut finished surface. The bed 
joints of the pedestal blocks shall be %-in. and the ver- 
tical joints %-in. 


COPING.—The coping course shall be of granite 
throughout and consist of large stones of the form and di- 


below with two 1%-in. round steel dowels 16 in< 
disposed with equal penetration in the two cours 
nected. The holes shall be drilled through the 
and shall be filled flush with cement mortar a; 
dowels are placed in their position. 


MOLDED COURSE.—The course immediately pb.) 
coping and designated as the molded course shal! | 
structed of large stone. From this course down o: 
facing stones will be granite. The exposed surfac: 
be 4-cut work. The bed joints shall be \%-in 
throughout, and the vertical joints at exposed «, 
shall be %4-in. thick for a distance of 12 ins. in fr 
face, or exposed surface, and nowhere more than 
thick. 

A grillage consisting of four 20-in. steel I-beams » 
ing 75 lbs. per foot, shall be embedded in the conc: 
the molded course. The I-beams shall extend acros 
pier as shown, and may be laid in three sections 
ciently spliced together. The beams must be spaced 
apart on centers, and the concrete carefully ran 
about them to insure close and thorough contact wi: 
steel throughout. The grillage for the anchor piers 
consist of channels and plates as shown on the |; 
specially designed to assist in conveying the wind 
tions from the center to the shafts of the piers 
joints between pedestal blocks and the steel connec 
plates shall be filled and rendered thoroughly water; 
with asphaltic cement. 

SETTING.—All stones in horizontal courses mus 
trial bedded, and after bedding must be lifted at | 
once, and as many more times as the inspector may 
quire, to insure thorough bedding. Mortar for beds 
be as stiff as can be readily worked. After bedi 
stones, all %-in. and %-in. vertical joints must be f 
with mortar carefully worked in with thin blades. vy 
tical joints of backing stones below the coping cours. 
be filled with concrete, and the same thoroughly ram: 
with special rammers to insure a full and uniform jo 
All face beds and joints must be raked cut to a depth «f |’. 
ins., and, after completion of the plier, be pointed 
mortar of one part of sand and one part of cement, dri, 
in with a calking iron as dry as can be worked, and : 
surface of the joint struck with a round tool. Poin'i:: 
must not be done when there is any danger of injury fr 
freezing or rain. 


CEMENT.—AIll cement used on this work must be ¢! 
best quality of Portland cement. 

BACKING.—Limestone backing shall be used throug!) 
in the main piers, except in the footing course backing 
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mensions shown on the plans. All exposed faces shall be 
The bed joints shall be %-in. thick and 


pedestal blocks, which may be \%-in. thick. The inte- 
rior coping stones over the arch may be thinner than the 
exterior stones, but in no case less than 12 ins. thick. The 
exterior coping stones shall each be doweled to the course 


FIG. 5. DETAILS OF WIND ANCHORAGES FOR 


ANCHORAGE PIERS; 
FOURTH EAST RIVER BRIDGE, 
NEW YORK CITY. 


over arches and in that part of the molded course occu- 
pied by the steel grillage where concrete backing shal! 
be used. For the anchor piers concrete backing shall be 
used throughout. Well holes of the dimensions shown on 
the plans shall be left open in each anchor pier. Each 
well hole shall be provided with two 1-in, galvanized iron 
drain pipes located as indicated on the plans. For a dis- 
tance of 8 ft. down from the top of the coping the mold 
boards shall be constructed of dressed lumber, and the 
concrete shal] be carefully dep*sited with a facing of mor- 
tar against the mold boards so as to leave a smooth finish 
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valls of the well holes after their mold boards 
ved. 
<G STONES.—All backing stones, where speci- 
ol be Limestone. That the build of the backing 
he game as the corresponding face stones, and will 
.y in general arrangement. No more than 10% 
.cking stones shall have less than 15 sq. ft. of bed 
4 all must be approximately rectangular. Bri- 
of neat cement exposed to air for 24 hours and 
mersed in water for six days must have a tensile 
» of at least 400 Ibs. per sq. in. Briquettes of 
mixed in proportion of one part of cement to 2% 
t dry sand, by weight, exposed to the air for 24 
and then immersed in water for six days, must 
tensile strength of not less than 180 Ibs. per 
Cement must be ground so fine that 90% of it will 
rough a sieve of 10,000 meshes per sq. in. Pats 
oement set in the air and then immersed in boiling 
‘or 24 hours must show no checks or cracks. 


».—All sand must be clean, coarse and sharp, and 
om mica, loam, clay or any other injurious mate- 
For mortar, the sand must pass through a screen 
jear openings of % of an in. sq. For concrete it 
from large pebbles. 

KEN STONE.—AIl broken stone must be ma- 
broken and consist of the entire output of 
crusher, except the dust, which must be 
ned off. The stone must not be uniform in 
_ but varying, so as to give the least volume of voids 
cable. The broken stone for concrete filling about 
[-beam grillages,- anchor bars and backing in the 
ied course must be granite or trap rock. The maxi- 
size of broken stone for filling about grillages and 
ap bers and for vertical joints of limestone backing, will 
%-in. on the largest diameter; and for concrete back- 

ing 2 ins. on the iargest diameter. 

MORTAR.—The mortar will be mixed in proportions of 
one of cement to two and one-half of sand by volume. It 
must be mixed only in small batches, either by hand or 
machine, and must be used within forty minutes after 
nixing. Sand and cement must first be mixed dry and 
then just enough water added to make the mortar suffi- 
ciently plastic for working. 

CONCRETE.—The concrete must be, as a rule, machine 
mixed and only in such quantities as can be readily used 
before its initial set. The sand and cement must first 
be mixed dry, and then water in proper quantities added. 
Sand that is unduly wet shall not be used. Then -the 
stone, previously well washed to remove all dust and 
dirt, will be added. Enough water must be used to ren- 
der the mortar in the finally mixed concrete thoroughly 
plastic, and in condition to pack well when rammed, and 
be free from voids. All concrete will be mixed in pro- 
portions of one part of cement, 2% parts of sand and five 
parts of broken stone by volume. One barrel or four 
bags of cement will be considered equal to 4 cu. ft. 
in volume, Sand must be lightly shoveled in the measure 
and not packed, Concrete shall be placed in layers from 8 
ins, to 10 ins. thick, and thoroughly rammed until it 
forms a compact, uniform mass, and the water flushes to 
the surface. Ten-pound metal rammers will be used, as 
a rule. After ramming, surface of concrete must be kept 
wet until fully set. When a layer of fresh concrete is laid 
on a surface of concrete already set, the latter must be 
thoroughly cleaned and wet. Then a layer of mortar 
spread over the surface and the concrete placed. The con- 
crete about the steel grillages and anchor bars shall con- 
tain broken stone of %-in. maximum size and where 
spaces are too small to admit this concrete freely, mortar 
must be used and carefully worked in so that all ex- 
posed surfaces of the steel shall be thoroughly covered and 
in contact with the mortar. 

STEEL GRILLAGES AND ANCHORS.—In the several 
piers there will be steel grillages for the purpose of bond- 
ing the masonry thoroughly together and insuring a 
proper distribution of stress, arranged as shown in plans. 
The anchors in the anchor piers will serve to carry the 
upward reaction on the cantilever arms into the masonry 
of the anchor piers. All steel for plates, shapes, eyebars 
and pins shall be medium open hearth steel of 60,000 to 
70,000 Ibs. ultimate strength and elastic limit of 50% of 
the ultimate strength. It must show an elongation of 20% 
in 8 ins., and must bend, cold, without cracking, around 
a pin whose diameter is equal to the thickness of the test 
piece. 

Rivet steel shall have an ultimate strength of 48,000 
to 58,000 Tbs. per sq. in., and an elastic limit of at least 
0% of the ultimate strength. It must show an elonga- 
tion of 25% in 8 ins., and bend, cold, flat upon itself with- 
out cracking. Pins must be forged under a steam ham- 
mer, and must be made from blooms at least three times 
the sectional area of the finished pins. Pin holes must be 
bored in built anchor beams after the latter are assembled 
and riveted up, and must be 1-50-in. larger than the fin- 
ished pins they are to receive. 


The bridge will be built under the direction of 
the Department of Bridges of the City of New 
York, with Mr. John L. Shea, Commissioner of 
Bridges; Samuel R. Probasco, Chief Engineer, 
Department of Bridges; and R. S. Buck, M. Am. 
Soc. C. E., Chief Engineer in Charge. 


ANNUAL MEETING OF THE NATIONAL FIRE PROTEC- 
TION ASSOCIATION. 


The fifth annual meeting of this association was held 
at Chicago, June 11, 12 and 13, the headquarters being at 
the Grand Pacific Hotel. The attendance was large, and 
there was no flagging in the interest evinced in the nu- 
merous reports presented. The President, Mr. C. A. Hexa- 


. mer (Philadelphia), was in the chair, and at the opening 


meeting on June 11 he delivered the annual address, from 
which we take some extracts, outlining suggestions as to 
the lines in which the association can increase its useful- 
ness: 


The investigation of material and methods of construc- 
tion tending toward reduction of fire waste has hardly 
been begun. With the help of the laboratories, and with 
assistance from the National Board, it is to be hoped that 
the question of fire-retarding materials, protection of 
metal members of construction, fireproofing of wood, etc., 
may be successfully considered 

One of the reasons why the standards and requirements 
so far adopted by this association have been well re- 
ceived and generally adopted is the fact that all of our 
committees have freely conferred with thé manufacturers 
of devices involved and have enlisted their co-operation. 
The result has been most gratifying. It is my opinion 
that the insurance interests would be greatly benefited 
could this plan of conference and co-operation be extended 
to the relations between insurer and the assured, but I 
cannot recali a single instance in commercial intercourse 
where diversified interests come in contact with each other, 
where there is so apparent an antagonism as seems to 
exist between the insurer and the assured. 

In his address at the fourth annual convention, Presi- 
dent Crosby said: ‘“‘A careful study of this problem in 
underwriting will convince the student that the interest 
of the companies from a purely selfish standpoint lies in 
improvement of risks; that profit is made in eliminating 
the cause of fires, increasing facilities for extinguishing 
same, and not in advancing rates.’’ This statement has 
my unqualified endorsement. I would recommend that the 
incoming Executive Committee be instructed to consider 
the feasibility of investigating causes of fires by classes; 
with the view of tabulating them, and also to suggest 
methods of construction and protection tending toward 
their elimination. Such work carried on by a special com- 
mittee with the co-operation of the assured must be an 
important factor in the reduction of the annual fire loss. 


The report of the Secretary showed that the assoclation 
now has 31 active members (stock fire insurance com- 
panies) and 49 associate members (individuals). The first 
report presented was that of the Committee on Blower 
Systems, which was read by Mr. Albert Blauvelt. After 
describing the installation and dangers incident to blower 
systems for heating, ventilating and conveying material, 
the following general recommendations were made: 


BLOWER SYSTEMS. 

1. Whenever a blower or fan used for conveying heated 
air for drying purposes is located in a room or box con- 
taining steam pipes, the bearings of the blower or fan 
must be located outside of this room or box. This can 
be done by the use of an overhang fan (without out- 
board bearings) or by longer shafting which passes en- 
tirely through the room. All bearings to be self-olling 
and easy of access. 

2. Drying systems should be so arranged that the fan or 
blower exhausts the heated and moisture-laden air from 
the dry room,: blowing same out doors, or (as in a pat- 
ented dryer) blowing the moist air over a system of cold- 
water pipes which condense and remove the moisture and 
then returning it to the dry room. 

8. Wherever a fan or blower is used in connection with 
a carry-off pipe, to ventilate the space above a cooking 
range, the fan should be located at a point as far as pos- 
sible remote from the range. If the carry-off pipe dis- 
charges outside of the building, the blower or fan should 
be located in a portion of the pipe outside of the building. 

4. Whenever sheet-iron conveyor pipes are used as 
earry-off pipes, they must be clear of woodwork and 
treated in every respect the same as hot air or smoke 
pipes; sheet-metal flaps, arranged to close automatically 
in case of fire, to be provided. 

5. Whenever a fan or blower is used to convey material 
of any kind and discharging into an enclosed space, a 
eylone-dust collector should be used in order that the 
material may drop dead in the enclosed room, and the air 
escape outside, without back pressure in the fan or blower. 

6: It is recommended that fans and blowers be of large 
size and low speed be used, rather than small fans or 
blowers at high speed. f 

7. All conveyor pipes to be of riveted sheet iron, joints 
to be soldered to prevent escape of air. Wooden conveyor 
pipes should be prohibited. 

&. Sheet-iron pipes passing through brick fire walls from 
one building to another, to have fire doors at each side 
of the wali pierced, held open by fusible links and ar- 
ranged to close automatically in case of fire. 

This report gave rise to considerable discussion, par- 
ticularly in regard to dust explosions and automatic 
sprinkler systems. A resolution was passed to the effect 
that it was the sense of the meeting that the pipes or 
mains of blower systems should be fitted with automatic 
sprinklers. The next report was that of the Committee 
on Fire-Retardant Treatments of Wood, an abstract of 
which we shall print next week. This was presented by 
the chairman, Mr. H. A. Fiske (Boston). The report of 
the Committee on Hose and Hydrants was read by Mr. 
W. H. Stratton (Hartford, Conn.), and we give below the 
specifications for mill hydrants as amended during the 
discussion. The committee had submitted draft specifica- 
tions to 17 manufacturers, and the replies received were 
considered in making the fixed form. 


SPECIFICATIONS FOR MILL HYDRANTS. 


To prevent confusion and the possibility of unfounded 

criticisms we have specifically defined the hydrant pro- 

as for use in mill yards only, and it must be under- 

stood that it is not our intention to attempt reconstruction 

of hydrants for general use, although there are many 

points in these requirements that may be universally ap- 
plied. 


1. IRON.—The quality of iron, uniformity of thickness 


Shall 


and conditions of construction and test, to be 


the same 
as specified for cast-iron water mains. 


2. SIZE OF BELL.—This must be 6 ins. for :wo or three 
214-in. outlets and 8 ins. for four 2%4-in. outlets 
3. INLET VALE.—(A) The size of valve inlet for 


two 2%-in. outlets must be 5% ins., and the size of valve 
inlet for three or four 2\%-in. outlets must be 64 ins. 

(B) It must be so constructed thai, when opened, it will 
offer the least obstruction to flow of water and to present 
the minimum of friction. 

(C) All the valve parts and surroundings must be of 
sufch material and strength as to withstand all strain or 
effect of corrosion, and must have a factor of safety that 

prevent the possibility of destruction when closed 
upon any hard material 

4. DRIP VENT.—(A) The outlet for automatically drain- 
ing the hydrant after the valve is closed, must be of a 
vitreous or absolutely non-corrosive material, the open- 
ing to be at least \-in. in diameter and as near the 
bottom of the barrel of bydrant as the construction will 
permit. 

(B) It must not be 
screwed in. 

5. ANCHOR LUGS 
the hydrant so that it 
underground main. 

6. AREA OF BODY.—The free area of the body for the 
flow of water must be at least 33'4% in excess of the valve 
inlet, allowing for the obstruction made by rods or valve 
parts, and if any special make of hydrant offers extra- 
ordinary friction or obstruction it must be relieved by 
increased area. 

7. FROST CASE.—Each hydrant must be provided with 
a loose frost case to positively prevent the lifting of the 
hydrant by freezing of the ground. 

8. FLANGED JOINTS.—(A) Each hydrant must be pro- 
vided with a flanged joint at least 4 ins. above the ground 
line, which shall permit the changing of the outlets in any 
direction. 

(B) The lower flange to be drilled for 16 holes, the upper 
flange for 8 holes, in accordance with the steam fitters’ 
standard templet. This will allow the adjustment of the 
outlets to 221%4° points. 

9. HOSE OUTLETS.—(A) The center of hose 
must be about 18 ins. from the ground level, 

(B) The center of the hose outlets must be far enough 
below the top of the hydrant to prevent the possibility of 
raising the wheel handle of the hose-gate high enough to 
interfere with the swinging of the wrench on top of the 
hydrant. 

(C) The hose outlets or bushings must be attached to the 
hydrant either by a bolted flange or be screwed in. If the 
latter, they must be pinned to prevent turning when at- 
taching or detaching hose. 

(D) All outlets on three-way 
within limits of 150°. 

10. HOSE GATES.—(A) Outside hose gates, preferably 
of a cheap strong pattern, with stationary stem, must be 
placed on each outlet. It is not essential that the valve 
shall be double-seated or positively tight; in fact, it is 
better to leak a little, as it is only intended to hold the 
volume of water when changing hose. 

(B) The hydrant must be so designed that these valves 
may be attached by screwing in, using 3-in. standard tron 
pipe threads, and the openings shall be so arranged that 
when the valves are turned they shall not come in con- 
tact with one another or with the flange or top of hy- 
drant and shall point in such direction and at such spac- 
ing as will permit the use of hose spanners to swing 
without striking other hose or valves.* 

11. VALVE ROD OR STEM.—The rod operating the 
valve must be so attached or connected both at the valve 
and at the head that it will be impossible to become de- 
tached in operation, or from the raising of the body by 
frost.t 

12. ROD OR WRENCH HEAD.~—The rod head for apply- 
ing wrench on valve rod and caps must be 1% ins. square 

13. WRENCH.—Each hydrant must be provided with a 
separate wrench to be shipped as part of the hydrant, and 
all wrenches shall be of universal thickness and length 

14. PROVISION FOR OILING.—The hydrant head and 
rod bushing must be susceptible of oiling for lubrication 
and to prevent corrosion 

15. OUTLET FOR TEST GAGE.—Each hydrant must 
have a hole drilled in the case back of the outlets, tapped 
for %-in. iron pipe and plugged with a brass square 
head plug. 

16. INTERCHANGEABLE PARTS.—AIl working parts 
which it may be necessary to repair or replace must be 
interchangeable in size and shape, and so planned as to 
compensate for the slight variation produced by corrosion 
or wear. 

17. INTERIOR DESIGN AND FINISH.—All interior 
parts of hydrants must be so designed and finished to af- 
ford the least practical friction loss. 

18. INDICATOR.—The main inlet valve shall be con- 
structed so as to open by turning to the left, and the direc- 
tion shall be indicated by an arrow and the words “Turn 
to open’’ cast upon the head of the hydrant in a clear 
and prominent manner. 

The report of the Committee on Uniformity of Require- 
ments was then presented by Mr. H. A. Fiske (Boston) 


This included a long list of requirements pertaining to 


tapped so that a plug can be 
Suitable 
may 


lugs must be cast upon 
be anchored by rods to the 


outlets 


. 
hydrants must be placed 


*On the model we have shown a means of attaching the 
outside hose gates to the hydrant without the use of an 
intermediate brass part. Heretofore it has been the cus 
tom to fas'en into the body a brass nipple with a lead- 
ealked joint and to apply the hose gate by screwing oni» 
this piece. This reduces the area below 2% ins. becaus 
of the depth of the threads, sometimes down to 2% ins 

Our model shows the boss cast on the hydrant body 
tapped for 3-in. pipe thread and the hose gate provided 
with a thread or screw directly into the body of the 
hydrant. By this means we obtain a short, strong con- 
nection, doing away with the extra brass piece and making 
it possible to retain the full 24%-in. area through the valve 
and attachment. As this will change the patterns of al! 
hydrants now in the market, we consider it desirable to 
decide upon an universal size and thread so that they will 
be interchangeable throughout the product of makes of 
hydrants or ‘Valves. 

tin support of this Item we submit two cases with the 
report and sketches of our inspector. In one instance the 
rod came off of the valve at the bottom of the body, and 
in the other. the operating nut came off the rod in the 
heal of the hydrant. This is a very important feature. 


building construction and fire protection. This was gis- 
cussed item by item and very extensive changes were 
introduced. The consideration of this report occupied a 


large part of the time of the afternoon session of June 11 


cy 
4 


456 


ENGINEERING 


NEWS. 


Vol. XLV. No 


and the morning session of June 12. At the latter session, 
the next report was that of the Committee on Electric 
Fire Pumps, which was read by Mr. C. M. Goddard 
(Boston). We reprint on another page some extracts 
from this together with the other reports on fire pumps. 

The report of the Committee on Thermo-Electric Fire 
Alarms was read by Mr. F. E, Cabot (Boston), and gave 
a number of rules governing the construction of 

THERMOSTAT ALARM CIRCUIT CLOSERS. 

Low-test thermostats, if susceptible of adjustment to be 
set at 140° F.; if of the solder-release type, to be set at 160° 
F.; that is, the same formula for solder to be used as in 
the ordinary low-test automatic sprinkler. A variation in 
the above temperatures of 5° either way is allowable 

High-test thermostates to be adjusted or constructed 
so as to operate at 200° F. and 300° F. 

Thermostat to be given hot-air rising temperature test. 
Temperaiure of surrounding air at start to be 100° F., 
and to be uniformly increased at a rate of 50° a minute 

Thermostats set at 140° F, must operate not over 190 
F. Solder release 160° F. thermostats must operate not 
over 200° F 

The Committee on Devices and Materials reported pro- 
gress only, mentioning its investigations into fire ex- 
tinguishers, etc. This was presented by Mr. W. C. Rob- 
inson (Chicago). The report of the Commitee on Watch- 
men’s Time Detectors was read by Mr. H. A. Fiske 
(Boston), and embodied recommendations covering a stan- 
dard for watchmen’s time-recording apparatus. This was 
discussed item by item, and the discussion was continue} 
at the afternoon session. The report of the Committee 
on Steam and Rotary Fire Pumps was then read by Mr 
W. H. Stratton, and will be found elsewhere. A very brie’ 
report of the Committee on Steel Rolling Shutters was 
read by the Secretary; no recommendations were made. 
This was followed by a lengthy report of the Committee 
on Wired Glass and Prism Glass Frames, which was real 
by Mr. W. C. Robinson (Chicago) and discussed by para- 
graphs. It laid down detailed rules for the construction 
of metal window frames and shutter frames. Some ex- 
tracts as to wire glass and prism glass are given below: 


WIRED GLASS AND PRISM GLASS FRAMES. 


No wired glass shall be accepted of less thickness than 
%-in. (full) if rough plate, ribbed or figured; and no 
polished glass less than 5-16-in., same having been not 
less than %-in. before being polished. 

No wired glass shall be accepted with mesh larger than 
l-in., and with such mesh no wire of smaller size than 
No. 22 B. & S. wire gage shall be used. Selvage must not 
be left on glass when framed. 

Prisms, as installed for the purpose of increased light, 
are usually not contained in frames which are designed to 
withstand severe heat. The metallic ribbons between the 
prisms used for the purpose of light only, are not heavy 
enough, are not continuous and unbroken in both direc- 
tions and are insufficiently attached to the metal border 
to withstand severe conditions of heat. The ribbons in 
one directions are usually formed of short pieces slippei 
in between the unbroken ribbons running in the opposite 
direction being held in position by the electro-glazing. 

In frames for the service the ribbons are usually of 
comparatively light brass and are fastened to the metallic 
border by soldering and electro-glazing only. Canopy 
frames and frames under special conditions are made in a 
more substantial manner on account of the necessity for 
greater strength, but they are usually unsuited for use 
as a fire retardant. 

It has been demonstrated by fire tests that prism frames 
constructed as described do not present sufficient fire re- 
sisting properties to warrant consideration. But they may 
be made reliable for this service. In all cases wher: 
prism frames are to be installed as a protection against 
fire they should be specially constructed for this pur- 
pose and framed in as careful and secure a manner as 
wired glass. 

Mr. W. H. Stratton (Hartford, Conn.) stated that the 
Committee on Relative Fire Hazards of Various Methods 
of Baling Cotton had no report to make, as the Board of 
Underwriters had deemed it inexpedient to furnish the 
funds required for making tests. Mr. Albert Blauvelt 
(Chicago) stated that the Committee on Recommendations 
for Tests, Adjustment and Maintenance of Fire Apparatus 
in the Field, had not its report in shape for presentation. 
This ended the list of committee reports. 

Before adjournment, the officers were all re-elected, as 
foliows: President, C. A. Hexamer, Philadelphia, Pa.; 
Vice-President, J. W. Cochran, Columbus, O.; Chairman 
of the Executive Committee, W. H. Stratton, Hartford, 
Conn.; Secretary, E. U. Crosby, New York, N. Y. 

On June 13, the association visited the Underwriters’ 
Laboratories, under the charge of Mr. W. C. Robinson. 
Exhibitions were given of methods employed in testing 
hand chemical fire extinguishers, fire hose, automatic 
sprinkler heads,-and the dry pipe valves for sprinkler 
sysiems. 


100,000-LB. ORE CARS; CHICAGO, MILWAUKEE & ST. 
PAUL RY. 
(With full-page plate.) 

The new ore cars which are now being built at 
the shops of the Chicago, Milwaukee & St, Paul 
Ry., at West Milwaukee, Wis., are of special in- 
terest in showing what can be done in making 
large wooden cars of light weight. The cars are 
rated at 100,000 lbs. capacity, and will carry this 
load of both heavy and light ore, while it is ex- 
pected that they will carry 10% overload con- 
stantly, or 110,000 Ibs. actual load. The dead 
weight is only 29,400 lbs. The first cars of this 
type, which were built about a year ago, weighed 


31,500 Ibs., but as a result of the experience with 
them it has been found practicable to reduce the 
weight to 29,400 lbs., partly by cutting the side 
planks to the slope of the ends and by using mal- 
leable iron castings throughout, instead of or- 
dinary gray iron castings. It might at first sight 
seem that the weight is too light for economical 
service, but 60,000-Ib. cars of a generally similar 
type, and with about the same proportion of dead 
load to live load, have been carrying full loads for 
some 25 years, with results which warrant the 
designers of the new cars in claiming that they 
will be economical from a transportation point of 
view, and also In point of maintenance. The cu- 
bic capacity is 580 cu. ft., or 50.7 Ibs. of dead 
load per cu. ft. of capacity. The steel cars which 
are now coming into such general use have in 
general a greater dead weight, although some few 
are lighter, but how these cars will rank in point 
of economy after several years’ service remains 
to be seen. As one of the special features of the 
c., M. & St. P. Ry. cars is their shortness, com- 
bined with high-carrying capacity. they cannot 
well be compared with the ordinary steel cars for 
coal and ore traffic, which are usually 30 to 34 ft. 
long. They may, however, be compared with the 
22-ft. pressed steel ore cars of the Great Norther. 
Ry. and the Lake Superior & Ishpeming Ry. (Eng 
News, Jan. 19, 1899), which are designed to dis- 
charge at ore docks having pockets 12 ft. c. to c.: 


timbers. This makes a very substantial 
to resist both pulling and buffing straj), 
ears being short, the truss rods are bent 
shape, with a single malleable iron strut, - 
ins. deep, at the angle. Each strut ta 
two truss rods and has a wing support’ 
side of the hopper. The truss rods extend : 
the body bolsters and the end sills, while 
rods of the center sills also pass through th 
blocks. Under the stub center sills are oa. ft 
timbers, 5 x 8 ins., carrying the draft gear h 
is of the Dayton double-spring pattern, 
Cc. B. couplers. These timbers are butted 
the cross timbers of the frame. Malleal 
fittings are used throughout. 

The cars are of hopper form, with sides \ 
above the sills, and the ends sloping uni: 
from the top to the hopper opening. The jn 
tion is such (1 vertical to 1.08 horizontal) | 
is practically impossible even for wet ore t: k 
or clog. The depth from top of body to hopp-«) 
is 6 ft. 9 ins. The sides are of yellow pine p! 


is 
2x 11% ins., and the flooring is of oak plank: © . 
7% ins. The sides are supported by stake: a 
have two timber braces and two tie-rods 2 «s 
the top. The rods are supported by vertical bi) e, 
and end posts. 

The hopper opening is horizontal, 4 ft. & j s 
long and 8 ft. 1 in. wide In the clear, and is close 


by two doors which swing towards the sides wh-n 
opened, being hinged to th. 
inner side sills. Each door 
has two chains conn: (ed 
to the end of a chain whieh 
is wound upon a 2% in 
shaft passing through ¢} 
ear above the sills, ani 
protected by a 9-in. I-beam 
transom. On the end of 
the shaft is a star wheel 
normally held by a locking 
lever or pawl, which is kept 
in place by a cam. When 
the car is to be dumped 


FIG. 4. HOPPER DOOR LOCKING AND OPERATING DEVICE FOR 


ORE CAR. 

C., M. & St. P. &..& I. 
100,000 Ibs. 100,000 Ibs 

Per ton of capacity...... 588 Ibs. 560 Ibs. 
Cable 580 cu. ft. 675 cu. ft. 
Dead load per cu.ft. capacity. 50.7 Ibs. 41.5 Ibs. 


The advantage of the short cars is that the 
spacing of the cars in a train corresponds to the 
spacing of the pockets of the ore dock, 12 ft. c. to 
ce. By this means an entire train can be spotted 
into position and then dumped, instead of having 
to shift and spot each car, as is very generally 
the case with cars of ordinary lengi:h. The aver- 
age load of the steel cars on the L. S. & I. Ry. i 
96,000 Ibs. The actual load varies with the cha-- 
acter of the ore, and with some kinds of ore the 
cars can be loaded with 125,000 lbs) ~ 

The construction of the Chicago, Milwaukee & 
St. Paul Ry. car is shown in the accompanying 
cuts. Fig. 1 gives the plan; Fig. 2, the side ele- 
vation; and Fig. 3, the end elevation and cross- 
section. The framing consists of two yellow pine 
side sills and two truss rods at each side, framed 
into oak end sills. The side sills of each pair are 
8 ins. apart. Two cross timbers are fitted where 
the sloping ends of the body pass through the 
framing, and between these and the end sills are 
fitted short or stuvo center sills of white oak, with 
diagonal brace timbers to distribute the buffing 
strains. Tie-rods 1 in. in diameter are fitted 
against the cross timbers and center sills, and di- 
agonal rods of the same size run through from 
the end sills to the iron knees inside the cross 


the cam is turned and the 
lever arm of the paw! 
thrown so as to release the 
shaft, when the weight of 
the load opens the doors. 
To close the doors, th 
shaft is revolved by a loose 
crank handle which is car- 
ried on a hanger on the 
inner sill when not in use 
The door locking and oper- 
ating devices are shown in 
Fig. 4. 

The body bolsters are of steel plates, with mal- 
leable iron spacing blocks. The trucks, Fig. 5, 
are of the Barber type, with roller bearings, which 
type is largely used for heavy freight cars on this 
road. They have diamond frames and steel bol- 
sters, with helical spring under the ends. They 
have inside hung brakes, with Monarch metal 
brake beams. The upper arch bars are 1% x 5 
ins.; lower arch bars, 1% x 5 ins.; tie-bars, % x 5 
ins. Between the lower arch bar and the tie-bar 
are fitted the bearings for three 2-in. steel rollers 
10 ins. long, which allow for the lateral motion of 
the bolster in the frames. The general dimension: 
of the cars are as follows: 


Ore Cars; Chicago, Milwaukee & St. Paul Ry. 


Height, rail to top of body ................ ie 4 

Hopper opening ................. 4 ft. 8 ins. x3 ff. 1 in 

Stub center sills (4)............. 4%x10 “ 

Diagonal braces (4) .............. 

Trucks, diameter of wheels.................. 2 ft. 9ins 
“ distance center to center......... 
weight (of one truck) .......... . .7,850 Ibs 

Cubic contents (level full) ...... . 580 cu. ft 


Weight, empty. ......... 
Total weight .. 
Dei\d load .... 
Live load ..... 
Cost (approximate) ....... 
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